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NORMAL LOADS PROGRAM FOR
AERODYNAMIC LIFTING SURFACE THEORY

Richard T. Medan
Ames Research Center
and
K. Susan Ray
Computer Sclences Corporation

- ABSTRACT

This document Is a description of and users manual for
3 USA FORTRAN |V 'computer: program which -evaluates
spanwise and chordwise loading distributions, 11ft
coefficient, pitching moment :-coefficlent, and other
stabllity derivatives - for thin ‘wings 1In ‘1lnearized,
staady, subsonle flgw, The program Is based on a
kernel function methed Vifting surface theory and |s
applicable to a large class of planforms ineluding
asymmetrical -ones and- ones wlth mixed stralght and
curved edges., -
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NORMAL LOADS PROGRAM FOR
AERODYNAMIC LIFTING SURFACE THEORY

Richard T, Meadan
Ames Research Center
and
K. Susan Ray
Computer Sciences Corporation

INTRODUCTION

This document 1is a description of and users manual for
a USA FORTRAN 'V computer program which evaluates
spanwise and chordwise loading distributlions, 11ft
coefflclent, pltching moment coefficlient, and other
stabllity derlvatives for thin wings In 1inearized,
steady, subsonic flow, The program Iis based on a
kernel function method 11ftlng surface theory and Is
appifcable to a large class of planforms including
asymmetrical ones and ones with mixed straight and
curved edges. Thls program ts used in conjunction with
other, separately documented programs which (1) set up
the geometry (ref. 1), (2) set wup the boundary
conditlons (ref. 2), (3) determine the aerodynamlc
influence matrix (ref. . 3), and (b4) solve a system of
1inear equations (ref. 4). The aerodynamic theory Is
described in ref. 5.

Questlions concerning ealther thls document or the
computer program or the assoclated computer programs
should be directed to

R. T. Medan

Mail Stop 247-1

Ames Research Center
Moffett Fleld,

Ca., 94035

N
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2 PROGRAM DESCRIPTION

The normal loads program evaluates spanwise
distributions of loading, 1Ift coefflclent, pltching
moment, and center of pressure; the chordwise 11fting
pressure distribution; 11ft, Induced drag, rolting
moment, root bending moments, and pltching moment
coefficlients; and vortex drag factor, spanwlse centers
of pressure, and the lift on each half of the wing.

The program uses what s called command format
programming. With this type of program the user
himself controlis the program flow calculating Just what
he needs and In the order that he wants to calculate
lt. For the most part the card data !s entered In the
order that the user chooses and _always in a standard
format (8F10,0 or 1615). Thls makes the program very
easy to wuse. A description of the avallable commands
is glven in section 5.

The program has commands allowing the user to select
the spanwise and/or chordwise statlions at which he
wishes to evaluate any of the various distributions.
The wuser can choose sets of default statlions (no
actlon required by the user) or. ha can enter various
types. of parameters causing the program to
automatically compute sats of statlons, or he can enter
tables of stations manually.

Although some data ts Input from cards, the majority of
the data that the program requires 1Is stored on two
disk or tape flles: the geometry file and the solutlon
file.

The geometry file contalns all of the geometrical data
such as the local chord distribution, the aspect ratio,
and the longitudinal reference length, This file is
created by the geometry program (ref. 1).

The other file ts the solutlon flle, which contains the
coefficlents in the expresslion for the lifting pressure
coefficlent, This flle Is created by the equation
solving program (ref, 4), Several sets of coefficlents
may be contained on this file. For example the file
may contaln sets of coeffliclents corresponding to (1)
angles of attack, (2) pitching about some axis (for
computing quasl-steady pitchling derlvatives), (3) bastc
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camber and twist distribution, and (4) rolling (for
computing quasi~steady rolling derivatives).

Each set of coefflcients Is termed a case, The program
works with 1linear combinatlons of cases called
combinatlions (because Induced drag, for example, Is
nontinear), The program uses a matrix of welghts to
determine the comblinations from the cases. The columns
of the matrix correspond to the combinations while the
rows correspond to the cases. |f the default option Is
chosen by the user, the weight matrix s computed
automatically and Is an ldentity matrix. Otherwlise the
user enters the welght matrix.
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3 REEINITION OF COEEEICIENTS

This sectlion presents the definitions and expressions
for the varlous coefficlents calculated by the program.
Flgure 1 shows how the varlous geometrical quantitles
referred to below are defined for a yawed wing.

BRESSURE CQEFFICIENT
ACp - 2(!}1 -Pu)/(eum"z)
NMAX KK
= 2b/c :E: :E: BNK(N,K)*HN(N,@)#SIN(K*8)
N=] Kel
where
b = the effective span (see flg. 1),
c = the local chord (a functlon of eta),
eta = the nondimensional spanwise varlable such
that -1<etagd+l,
9 = -c0s~1y,
x = the nondimensiona) local chordwise
variable such that ~1¢{x(1,
e - +COS'leta,

or
HN(N, @)= 2,/PI*SIN((N-1)+9) for N>1,
and

Pi = 3,141592,,.
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+]
CL - .Sﬁ‘J//ﬁ ACpwdx
-1
KK
= 2b/c :E: SIN(K#8)#B(K)
K=l

where
B(K) « BNK(1,K)+BNK{2,K)/2,

(B |s denoted by STOR1 in the program.)

GAMMA = Cle*c/(2+b)

KK
= :E: SIN(K#8)*B(K)
K=l

CLCCLC = CLwc/(CCL*CAVG)

where
ccL = gverall 11ft coefficient

and .
CAVG = average chord
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NONDIMENSIONAL PITCHING MOMENT
QMOMNT = 2wem({1/4)*c/b

KK

= 5w :E: SIN(K#*8)w(-BNK(2,K)+BNK(3,K))

K=l

where
+l

em(1l/L)= -.25-\//r\Acp*(x+.5)wdx

-1

This center of pressure is normallzed by the loca!
chord and s measured from the local 1/k chord.

cop « -cm(1/4)/CL
= =, 25+*QMOMNT/GAMMA -

OQVERALI_LIFT COEFFICLENT
cecL - 1.Ish/{;/:&cp*ds

"WING '

+1 +1
= AR/ (b, *BRATIOw#*2) h//t/f\c* ACpwdx*d(eta)
-1 -1

here - P|=AR/(2.*aaATnp~~?>*ac1>
S = wlng reference area,
AR = aspect ratlo

h.wBREFwe2/S,
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BREF = lateral {(spanwise) reference length
(usually b/2},

and

BRAT!IO = BREF/{b/2)

ANDUCED DRAG

The drag !s calculated using a Trefftz plane analysis.
KK

cDt = Pl*AR/b4,* :E: KaB(K)we2
K=1

YORTEX DRAG FACTOR

The vortex drag factor Is the reclprocal of the
Ideal Oswald drag efficiency factor.

VORD = PI#AR*CDI|/CCL**2
=1 + 2«(B(2)/B(1))we2
+ 3#(B(3)/B(1))wu2
+ Le(B(L4)/B(L))*e2 + ..,

ROLLING MOMENT

1./(5*2.*BREF)\//z/f\ACp*Y-ds

WING

CMR

PI*AR/(8*BRATIO*«3)w«B(2)
where ‘
dimensional spanwlise coordinate

-
|

beeta/2.
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RIGHT _ROQT BEND!ING MOMENT

CMBp = the nondimensiona) moment required to
hold the portion of the wing on eta0
In equilibrium,

. 1./(S*BREF)\I/://H ACp»Y=dS

right half
= AR/(“*BRAT]O**3)*(*P'*3(2)/2 +
KK
:E: BCK)*(SINC(K-2)*P1/2)/(K=2)

K=l
K$2

~SINC(Ke2)wP1/2)/(K+2)))

LEFT RQOT BENDING MOMENT

CMBM = the nondimensional moment requlred
to hold the portton of the wing on
etal0 I'n equilibrium.

. I.ICS*BREF)L//://‘émp'b*ds

left half
- AR/(k*BRATIO**3)*('P|*5(2)/2 +
KK
:E: BCKY*{SINC(K=2)*P1/2)/ (K2)

Kel
K¢2

=SINC(K+2)wP1/2)/(Ke2)))



NORMAL LOADS PROGRAM

CLP  =1,/8 d/f;/r\Acnwds |

right half
= AR/(2#BRATIO*+2)w(P1+B(1)/2, +
KK
:E: B(K)*(SINC(K=1)*P1/2.)/(K-1) -
K=2
SINC(K+1)*P1/2,)/(K+1)))

CLM = 1/8 ff ACp*dS

teft half
= AR/(2%BRAT!O%*2)*(PI*B(1)/2, ~

KK
D BKIS(SINC(K-1I0P1/2.)/ (K1) -
Ke2
SIN((K+1)*P1/2,)/(K+1)))
T
CPP = The spanwise center of pressure of the
right half of the wing nondimenslonalized
by BREF
= CMBP/CLP
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CPM = The spanwise center of pressure of the
left half of the wing nondimensionallzed
by BREF

= =CMBM/CLM
PILICHING MOMENT
CMP = «1,/(S*CBAR) \//://\ACp*xwds
WING

where

CBAR = The reference chord,

and ,

X = the dimensional chordwise coaordinate.

xsi#*b/2 (sae flg. 1)

Although the above Integral can be evaluated
analytically In the .chordwise dlrection, It can
not be analytlcally. evaluated spanwise, The
spanwise Integration 1Is done using SUBROUTINE
INTGRT. To allow the user to assess the
convergence thls (Integration [s . done repeatedly
with more and more polnts. .. The maximum number of
points used Is the minimum of JUMAX and JJ. JUMAX
is the maximum number of avallable {Integratlon
points and is read from the geometry flle while JJ
Is a number entered by the user.

| L
Xcp = The chordwise center of pressurae
nondimensionaillzed by CBAR

- ‘CMP/ cCL .

10
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b.1

4.2

USER'S INSTRUCTIONS
INITIAL SETUP FOR AMES' TSS SYSTEM

For either batch or conversational processing the
following TSS commands must be glven. These commands
are required once and only once for each user ID. The
first three commands c¢reate the Identification number
flle named IDFILE, This file contalns four zeroes In
binary form.

SHARE MEDAN,FSARTM,INIDFILE
CDS MEDAN, IDFILE

DELETE MEDAN

SHARE MEDAN,FSARTM,LSPROG.V1

CONVERSATIONAL USE ON AMES' TSS SYSTEM

All Integer data should be entered 1in a 1615
format, all floating polnt data (in 8F10.0
format, and all loglcal data In 10L1 format.

USER: After logeing on enter the following:

AMES USYSLIB
JOBLIBS SYSULIB
JBLB MEDAN

It Is not necessary to issue DDEFs for anything
except the Input data stnce the program
automatically issues them using the subroutlines
GEMFIL and BCFIL.

USER: CALL FORCES$

PROG: ENTER BATCH

USER: Enter carriage return for conversational mode,

PROG: ENTER ODISK (NEG, HALTS )

USER: For terminal output enter carrlage return, For
output to a disk flle enter a posltlive non-zero
number tess than 10, Such a disk flle will be
referred to as the output flle. For the AMES'

TSS system the output will be found on the flle
named OUTPUT,FOR.NX where X 1Is the numerical

11



NORMAL LOADS PROGRAM

PROG:
USER:

PROG:
USER:

value of ODISK. The program !ssues Its own DDEF
commands so no control cards are needed. The
value entered must be different from previous
values for which the corresponding output
datasets have not yet baen printed. The program
uses Jlogical unit & for thls output, If a
negative value 1Is entered, the program will
terminate.

ENTER ID1,1D2,1D3,I1D4
Enter ldentiflcatlon numbers

IDl ldentification number of the geometry file
from which the AIM and BC fllaes have been
derived.

(D2 ldentiflicatlion number of AIM flle.

iD3 \ldentiflcation number of the boundary
condlition fille.

10 ldentification number of the solution fille.
ENTER COMBINATION CODE

Enter combination code (LCOMB) to define a new
set of welghts as descrlibed below, If the
output is being placed on an output file (l.e.
1{0DISKL9), then the welght matrix will be
printed on the output flle.

If LCOMB>0, then LCOMB equals the number of
combinations and the weights of each combination
must be entered by the user. This data s
prompted for and entered In the following
fashion:

PROG: COMBINATION 1
PROG: ENTER WEIGHTS OF FIRST NSYM CASES

USER: Enter the set of welghts., During
execution the actual value of NSYM, which
Is the number of symmetric cases on the
solution flle, Is Inserted In the above
message, After the above message Is

12
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given the user should enter the NSYM
welghts corresponding to the symmetric
cases of combination 1.

PROG: ENTER WEIGHTS OF LAST NASYM CASES

USER: During executijon the actual value of
NASYM, which s the number of
antlisymmetric¢c cases on the solutlion flle,
is Inserted In the above message. After
the above message 1{s glven the user
should enter the NASYM welghts
corresponding to the antisymmetric cases
of combinatlion 1.

PROG: COMBINATION 2
PROG: ENTER WEIGHTS OF FIRST NSYM CASES

USER: Continue entering welghts as above until
the welghts of all the combinations have
been entered. :

If LCOMB=0, then the number of combinations
equals the number of cases {(solutions) and each
solution with a factor of 1.0 |s treated as a
combination, 1l.,e., the welght matrix will be
automatically computed as an ldentity matrix,

If LCOMB=-1, then the number of comblnatlions
equals the number of symmetric cases and each
symmetric solution with a factor of 1.0 |Is
treated as a combinatlion, t.e., the welight
matrix is an Identity matrix with the last NASYM
dlagonal elements set to zero.

If LCOMB=-2, then the number of combinatlions
equals the number of antisymmetrlic cases and
each antisymmetric solutlon with a factor of 1,0
Is treated as a combinatlon, {.e. the weight
matrix Is an ldentity matrix with the flrst NSYM
dtagonal elements set to zero.

If LCOMBL~3, then the current set of welghts

will be used. Do not enter =3 unless a set of
welghts has been previously entered.

13
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h,3

kol

PROG: +

USER: At thls point the user must begin entering
commands. After each command he wlll be
prompted for supplemaental Input or with another
+ slgn Indlicating that he should enter another
command. A full description of the commands Is
glven In sectlon 5, After a NEW or KNEW command
the next input will be ODISK followed by 1ID1,
ID2, 103, and ID4 followed (for the NEW command)
by LCOMB followed by more commands.

AMES' TSS BATCH JOBS

The batch mode operates the same as the conversatlional
mode with the sole exception that: a “T" must be put in
column 1 on the Fflrst card, This “T" suppresses all
subsequent conversatlional! prompts.

OTHER COMPUTERS

Remove all calls to GEMFIL, BNKF{IL, OBEY, and CVRT In
the malin program and SUBROUTINE SBLOAD and wuse
appropriate tape or disk control cards in. thelr place.
These, hopefully, are the only changes that need to be
made since constderable effort was made to code the
program In standard  FORTRAN. Then follow the
ln;truct!ons, where approprliate, In sectlions 4.2 and

14



NORMAL LOADS PROGRAM

5 DESCRIPTIQON OF COMMANDS

A description of the commands, which control the filow
of the program, Is given In this section. In all cases
the first three letters of a command are sufficlient
Input. All Integer data should be entered In a 1615
format and all floating point data In 8F10.0 format.
The Input, If any, assocliated with each command Is to
be entered on the following 1lne In conversatlional
processing and in batch processing Is to be on cards
immedliately following the command card. Any Input
required 1s prompted for In the conversatlonal mode.
The same command may occur more than once, This ts
useful in correcting data enterad In error.

The commands which are the most baslc and useful are:
SPANLOADS, which causes the program to compute and
print the span loading informatlon; NETLOADS, which
causes the program to compute and print the overall
force and moment data; PRESSURE, which causes the
program to compute and print pressure coefficlent
distributions; NEW or KNEW, whlich cause the program to
start a new case; and STOP, which terminates execution,
These and all the other commands are fully explained
below:

CONTINUE

EFFECT: Causes the program to continue executlon in
the batch mode even If an Invalid command is
encountered.

ECP

INPUT: NTYPE plus other Input which varies wlth
NTYPE. Valid values for NTYPE are 0, 1, 2, 3,
and 5.

EFFECT: Defines spanwise (ETA) stations at which the
chordwise pressure distributions will be
computed and printed following a PRESSURE

command, If thts command is not glven, the
spanwise control polnts on the geometry file
will be used. Thls command aliows a direct

comparison to be made with other theories
and/or experimenta)l data. The Input required

15
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for the varfous values of NTYPE and the
;panwlse stations defined thereby are glven
elow:

INPUT FOR _NTYPE=0: NONE

The following type of statlons are
preparedt

ETA=COS(1*PI/(MREF+1)) for [al,MM,

MREF comes from the solutlon flle. The
equation solving program transferred this
number from the Influence matrix flle.
The Influence matrix program obtains thls
number elther from the geometry file or
as user Input after the MREF command. |If
obtained from the geometry flle, MREF
will be equal -to the geometry program
variable NN,

INPUT FOR NTYPE«1l: NQ

The following type of stations are
prepared!

ETA=COSCI#P1/(JIMAX+1)) for i=NQ,JJUMAX,NQ

In the conversational mode the program
prompts the usaer for the value of NQ.
The maximum allowable value for NQ is
equal to the value of NDIM3 In SUBROUTINE
SBLOAD, Currently NDIM3=L?, JJMAX Is
the number of spanwise stations at which
the wing data 1Is given. JUMAX 1s read
from the geometry fille.

INPUT FOR NTYYPEw2: NSTA

The following type of stations are
prepared:

ETA=COS(1+P1/(NSTA+1)) for 1=1,NSTA.
In the conversational mode the program

prompts the user for the value of NSTA.
The maximum allowable value for NSTA Is

16



NORMAL LOADS PROGRAM

ETAS
INPUT:
EFFECT:

equal to the value of NDIM3 in SUBROUTINE
SBLOAD. Currently NDIM3=47,

INPUT FOR NTYPE=3: a table of spanwise (ETA)
statlons

In the conversational mode the program
prompts the user to enter the table.
This table Is to be entered one value per
line or card. Values entered need not be
In any particular order. The last entry
must be followed by a 1line or card
contalning a number greater than 1.0 In
order to signal the end of the table to
the program. The allowable number of
entries Including the value greater than
1,0 Is equal to the value of NDIM3 In
SUBROUTINE SBLOAD, Currently NDIM3=L7,

INPUT FOR NTYPE=S5: ETMIN, ETMAX,DETA

The following type of stations are
prepared:

ETA=ETMIN,ETMIN+DETA, ETMIN+2+DETA, ... ,
ETMAX.,

ETMAX and DETA have default values, The
default for DETA Is ETMIN, while the
default for ETMAX 1s 1.0. The user must
Insure that no more than NDIM3 statlons
are defined 1In this way. NDIM3 Is a
variable in SUBROUTINE SBLOAD and
currently Is equal to 47,

Same as for ECP command

Defines spanwise (ETA) statfons at which the
vartous spanwise loading distributions wlll be
computed and printed following a SPANLOADS
command, If this command 1s not given, the
spanwise control points on the geometry flle
will be used. This command allows a dlrect
comparison to be made with other theorles
and/or experimental data. fFollow the

17
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KNEW
EFFECT:

METLOADS

INPUT:
EFFECT:

NEW
EFFECT:

Instructions for the ECP command with the
exception that the maximum number of statlons
i{s determined by NDi{M1 In SUBROUTINE SBLOAD,
Currently NDIM1=200,

Performs the same function as NEW (see below)
with the exception that the current statlions
for pressures and spanloads are retalned.

JJ, NOUT

Computes’ and prints the following overall
results: CCL (1ift coeffletent), CMP (pitch
moment), CMR (roll moment), left and right
root bending moments, teft and right 1ifts,
left and right centers of pressure, CDi, and
the vortex drag factor. JJ is the maximum
number of points to use In Integrating for the
piteching moment. The default for JJ 1s JJUMAX,
which comes from the geometry flle. If JJ
exceeds JJMAX the program will use only up to
JUMAX points. NOUT Is the output level for
subroutine INTGRT (see listing). NOUT=0 s
the usual cholce.

Starts a new case, After this command s
glven the program returns to the point at
which ODISK 1Is requested (section 4,2). The
value entered for ODISK must be different from
previous values for which the corresponding
output datasets have not been printed.
Subsequently Ip1, D2, 1D3, and |ID4 are
requested. Then, after the user enters the
new set of ldentiflcation numbers, the program
reads a new solution flle and, If necessary, a
new geometry file and resets the spanwlse
statlons at which the spanwise loading
distributions are calculated and the spanwise
and chordwise statlons at which the 11fting
pressure distribution Is calculated. Then the
program requests the comblination code (LCOMB)

18
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PRESSURE
EFFECT:

PHELGHTS
INPUT:

EFFECT:

and, 1If LCOMB>0, a new set of welghts as
described in section 4,2, Following thls the
program s in the command mode again.

Computes and prints the lifting pressures at
the chordwise Jlocations defined by the XCP
command and at the spanwise locations defined
by the ECP command. If the XCP or ECP
commands have not been given, then the
chordwise and spanwise statlons wused will be
the spanwise control points.

NONE

Prints the current. welghts matrix on the
user's terminal. Thts command i§s generally
only used {n the conversational mode.

SPANLOADS

EFFECT:

sT0P
EFFECT:

189
INPUT:

EFFECT:

INPUT:

Prints the loading distributlons at the
spanwlse stations deflned by the ETAS command,
1f the ETAS command has not been glven, then
the spanwise control points will be used.

Halts execution.

A TSS command of 80 characters or less.

The command Is passed to the AMES' TsS
operating system, After the system processes
the command, control returns to the program,
This command Is a special one for the AMES'
TSS version of the program.

LCOMB and, |{f LCOMB>0, a new set of welghts.

19
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EFFECT:

XCP
INPUT:
EFFECT:

PROGRAM

Allows the user to define a naw set of welights
In the same manner as when starting a new case
(see sectlon 4,2),

NTYPE plus other Input which varles with NTYPE

NTYPE deflnes the chordwlse (x) statlons at
which the 1ifting pressures will be computed
following a PRESSURE command. The quantity x
Is the local chordwise vartable such that
~14{x<+1, If this command Is not glven, the
statfons will be 1ldentlical to the spanwise
control polnts on the geometry file (using the
correspondence x=eta). This command allows a
direct comparison to be made with other
theories and/or experimental data. The tnput
required for the various values of NTYPE and
the chordwise statlions defined thareby are
given bhelow:

INPUT FOR NTYPE=0: NONE

The following type of statlons are
prepared:

xuCOS(I*»P!/(MREF+1)) for 1=]1,MM,

MREF comes from the solutlion flle. The
equation solving program transferred this
number from the Influence matrix file,
The Influence matrix program obtains this
number elther from the geometry file or
as user tnput after the MREF command, ({f
obtalned from the geometry flle, MREF
will be equal to the geometry program
variable NN.

INPUT FOR NTYPE=1l: NQ

The followling type of stations are
prepared:

x=COS(T*P1/(JUMAX+1)) for 1=NQ,JJMAX,NQ.

Iin the conversational mode the program

20
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prompts the user for the value of NQ.
The maximum allowable value for NQ s
equal! to the value of NDIM2 In SUBROUTINE
SBLOAD. Currently NDIM2=100, JJMAX s
the number of spanwise stations at which
the wing data 1s glven. JUMAX Is read
from the geometry file,

INPUT FOR NTYPE=2: NSTA

The following type of statlons are
prepared:

x=COS(1*PI/(NSTA+1)) for 1=1,NSTA,

In the conversational mode the program
prompts the user for the value of NSTA,
The maximum allowable value for NSTA s
equal! to the value of HNDIM2 in SUBROUTINE
SBLOAD, Currently NDIM2=100,

INPUT FOR NTYPEw3: table of values of x

In the conversational mode the program
prompts the user to enter the table.
This table Is to be entered one value per
1lne or card, Values entered need not be
in any particular order, The last entry
must be followed by a tine or card
containing a number greater than 1.0 iIn
order to signal the end of the table to
the program, The allowable number of
entries Including the value greater than
1.0 I's equal to the value of NDIM2 in
SUBROUTINE SBLOAD. Currently NDIM2=100.

INPUT FOR NTYPE=4: table of values of CHI
(CHE=(x+1)/2.)

In the conversational mode the program
prompts the wuser to enter the table.
This table Is to be entered one value per
line or card., Values entered need not be
in any partlcular order. The last entry
must be folilowed by a llne or card
containing a number greater than 1.0 In
order to signal the end of the table to
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the program. The allowable number of
entries Including the value greater than
1.0 Is. equal to the value of NDIM2 In
SUBROUTINE SBLOAD., Currently NDIM2=100,

INPUT FOR NTYPE=5: XMIN, XMAX, DX

The following type of stations are
prepared:?

Xx=XMIN, XMIN+DX, XMIN+24DX, ... , XMAX,

XMAX and DX have default values, The
default for XMAX ts5 1.0, while the
default for DX ts XMiN-(-1.). The user
must JInsure that no more than NDIM2
stations are deflned In this way. NDIM2
s a - varlable In SUBROUTINE SBLOAD and
currently is equal to 100,
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6 SAMPLE JERMINAL SESSION

A sample conversational terminal sesslion on the Ames'
360/67 TSS computer system [s reproduced In this
sectlion with additlonal comments added In parentheses.
During this session the 5 sets of solutlons obtained In
the sample case of the equatlion solving program (ref.
4) were utilized. These sets of solutfons were for an
aspect ratlo 2, rectangular wing and differed from one
another only In the number of control points and/or
pressure modes used.

The first set (1D4=15) was first used to lllustrate the
simplest treatment, l.e., only the NETLOADS and
SPANLOADS commands. The default welght matrix and
default spanwlse stations {(the spanwise control polnts)
were used. Next the use of the WEIGHTS command Is
t1lustrated. Then the chordwlse and spanwise stations
for the 11fting pressure distribution were set up and
the pressure distribution obtalned. These statlons
were chosen to be ldentlcal to the stations used 1In
ref. 6 so that a direct comparison among the 4 theories
could be made. Then the spanwise statlons used In ref,
6 for the spanwise load distributions were set up (NSTA
= 15 = the number of spanwlse control points used In
ref. 6) and the spanwise loading was obtained. This is
all that was done with the first solution set.

For the remalning 4 solution sets the various statlons
existing at the end of the first sotution set and the
welghts matrix were retalned (using the KNEW command
and LCOMBa=3) in order to facllltate a direct
comparlson among the sets of results obtained using the
author's computer programs and those obtalned in ref,
6. For each of these sets net loads, span load
distributlions, and pressures were obtalned.

The output from the following test run was directed to
disk files, which were later printed and are glven In
appendix 1:

LOGON userid, password, terminal id
AMES USYSLIB

JOBLIBS SYSULIB

JBLB MEDAN

DDNAME=JBLRBOOO1

CALL FORCES
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ENTER BATCH

{carrliage return)

ENTER ODISK (NEG, HALTS )
1

OUTPUT IS ON OQUTPUT.FOR, N1
CANCELLED: DDNAME FTOLEOOL UNKNOWN
(Messages such as the above occur because of the
automatic file defining feature of the Ames® verslion.
They do not indicate any error.)
ENTER 1D1,1D2,1D3,1DbL
b 2 g 15
CANCELLED: DDNAME FTO7F001 UNKNOWN
CANCELLED: DDNAME FT12F001 UNKNOWN
ENTER COMBINATION CODE
0
+
TSS
CPUTIME?
3.796 SECONDS
NETLOADS
ENTER JJ AND NOUT
0 0

*
SPANLOADS
+

WEIGHTS

ENTER COMBINATION CODE
1

COMBINATION 1

ENTER WEIGHTS OF FIRST 2 CASES
1. 1,

ENTER WEIGHTS OF LAST 1 CASES
1.

+
SPANLOADS
+*

NETLOADS

ENTER JJ AND NOUT
50

+

ECP
ENTER NTYPE
3

ENTER TABLE OF ETAS--1 PER LINE ENDING WITH VALUE
GREATER THAN 1

2h
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0.
0.3827
0.7071
0.9239
1
+
xce
ENTER NTYPE
b
ENTER TABLE OF CHI VALUES
0.005
0.0125
0.025
0.05

W00~ NV E WA
Vi

+ OO0 OO OO
» & v ® » s v 3 = @
wn

WEIGHTS

ENTER COMBINATION CODE
' 1

COMB I NATION 1

ENTER WEIGHTS OF FIRST 2 CASES
1.
ENTER WEIGHTS OF LAST 1 CASES
0.
+
PRESSURES
+
ETAS
ENTER NTYPE
2
ENTER NSTA
15
+

SPANLOADS
+
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KNEW
ENTER ODISK (NEG.HALTS )
2
OUTPUT IS ON OUTPUT,.FOR,N2
ENTER 1D01,1D2,1D3, ID4
b 2 9 16
ENTER COMBiINATION CODE
-3

*

NETLOADS

ENTER JJ AND NOUT
50

+

SPANLOADS
*
PRESSURES

+
KNEW
ENTER ODISK (NEG,HALTS )
3
QUTPUT 1S ON CUTPUT,.FOR.N3
ENTER ID1,1D2,1D3, 1Dk
b 2 9 17
ENTER COMBIiNATION CODE
-3
+
NETLOADS
ENTES JJ AND NOUT
5

+
SPANLOADS
+*

PRESSURES

+
KNEW
ENTER ODISK (NEG,HALTS )

4
QUTPUT 1S ON OUTPUT,.FOR. N
ENTER 101,102,1D3, Db

I 2 9 18
ENTE§ COMBINATION CODE

+
NETLOADS

ENTER JJ AND NOUT
50 '

+
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SPANLOADS
+

PRESSURES
+

. KNEW

ENTER ODISK (NEG,HA

5
QUTPUT IS ON

i 2 9

LTS )

QUTPUT.FOR.N5
ENTER I1D1,1D2,1D3,1D4

ENTER COMBINATION CODE

-3
+
NETLOADS

ENTER JJ AND NOUT

50
+

SPANLOADS
+
PRESSURES
+

TSS
CPUTIME?

17.438 SECONDS

+
STOP
TERMINATED:

PRINT OUTPUT,.FOR,N1,PRTSP=EDIT,STATION=RMTO5

PRINT BSN=9132,

200 LINES

PRINT OUTPUT,.FOR.N2,PRTSP=EDIT,STATION=RMTOS

PRINT BSN=9133,

100 LINES

PRINT OUTPUT.FOR.N3,PRTSP=EDIT,STATION=RMTQ5

PRINT BSN=913L,

100 LINES

PRINT OUTPUT,FOR,NU,PRTSP=EDIT,STATION=RMTO5

PRINT BSN=9135,

100 LINES

PRINT OUTPUT,FOR.N5,PRTSP=EDIT,STATION=RMTOS5

PRINT BSN=8136,

LOGOFF

100 LINES
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Fig. 1 - Definition of geometrlcal parameters.
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LOADS ON THWIN, LIFTING WING
ESTREESSSESANSEEESRIZETISEE

RECTANGULAR WING AR =z 2 1iwiJe??

104 s
102 =
ny =
104 =
NELTAD &
FRS (]
MACM s
JJ e
JIMAY =
NMAXP 8
KK2 ]
PPNEW =
MMNE W ]
NROWSA =
CHWTYPE =
SWTYPE =
RCS 2
RCAS 2

TYFFFFFFFF
FTFFFFFFFF

MACH
(B/2)/BREF
CBAR/BREF
ASPFELYT RATIO

0,0000

1}0000
41,0000
2.0000

H AN

4od* indlho

(4



it

WEIGHTS

cuga!NAT!oN $
1,000000 0,000000 0.000000

COMBINATION 2 '
0,000000 1,000000 0,000000

COMBINATION 3 ‘
0,000000 0.,000000 1000000

COMBINATION i
LA A A L A b A A4 L 4 2 & |
el . 2,474174
INDUCED DRAG. 8 0,974904
VORTEX DRAG PACTOR = 1,000608

ROLLING MOMENT M/ (QuS#4BREF) ® 0,000000
RIGHY ROCY BENDING MOMENY MBR/(QwS#BREF) w 0,529675
LEFY ROOT BENDING MOMENT HMBL/(QaSwBREF) w 0,52967%

LIFT ON ETA 6T 0 = {,237088

LIFT ON ETA,LT 0 & 1.237088

cENTER OF PRESSURE OF RIGNY WALF, Y BREF = 0,028183
CENTER OF PRESSURE OF LEFT HALF, Y/BREF ®  =0,42B163
PITEWING MOMENT ABOUT X = o AND CENTER OF PRESSURE

J EM/CReSHEBAR) X(C,P,)/CBAR
14 w0,518(57 0,209426
23 =0,518187 0,209426
ar 0,518157 00209426
95 «0,518157 03209426

194 «0,518157 0,209426



¢

COMRINATION 2

LR L A A R Rl Ay B L

cL 5 1,956263
INDUCED DRAG z 0,610638
VORYEX DRAG FACTOR = 1,002557

ROLLING MOMENT M/ {QwSwawRREF}) ® 0,000000
RIGHT ROQT MENDING MOMENY MAR/(QwS5#RRFF) = 0,422256
LEFY ROOT BENDIMG MOMENT  NMAL/(AwS*BREFY & 0,422256
LIFY ON ETA,GT’U ] 0,97R132

LIFT ON ETA, LT, 0 = 0,97R1%2

CENTER OF PRESSURE OF RIGHT HALF, Y, RREF = 0,433697
CENTER OF PRESSURE OF LefFT HALF, Y/BRFF = =0,d31497
PITCHING MOMENY ABOUT X e 0 AND CENTER OF PRESSURE

1 EM/(GRS*CBHAR) X{C,P,)/CRAR
11 «0,756382 0,3B6646
23 0,756%82 0,386646
47 =0,756382 0,386646
95 «0,756382 0,386646

191 «0,756382 0,386646

COMBINATION 3

ersserremsrem.

Cl. = 0,000000
INDUCED DRAG z 0,183247
ROLLING MOMENY b, (QuSw2xRREF) z 0,189680
RIGHY ROQT BENDING MOMENT HaR/(QwSspREF) =3 0,189480
LEFY RDOT RENDING MOMENT  MBL/(Q#S#BREF) = w0,1R9680

LIFY ON ETA,GY,0 = 0,321349

LIFT ON ETA LT, 0 R w0,321319

CENTER OF PAESSURE OF RIGHMT HALF, Y/BREF = 0,590318
CENTER OF PRESSURE OF LEFT HALF, Y/BREF ®  w0,590%18
PITCHING MOMENT ABOUT X z o AND CENTER OF PRESSURE

J £¥/({Q4S*CBAR) X(C,P,)/CRAR
19 0,000000
23 0,000000
“? 0,000000
95 0,000000

191 0,000000



e

ETa

COMBINATION

CLaCr2n

1

bl L LA L L T Y TorTee

0,965924
0,866025%
8,707107
0.500000
0,258819
0,000000

COMBINATION

0;2!1735
OrUOSEQI
0'565220
0’682!65
0,752493

o’ 795844

2

.ﬂg--.-Iq--.-Q-

0, 965926
0,866025
0,707107
0,500000
0,258819
0,000000

COMBINATION

0’175510
0,329904
0F05207ﬂ
0,538337
0, 589050

o' 605716

3

0,965926
0,866025
0,707107
0,%00000
0’258819
0,000000

WEIGNTS

COMBINATION

1,000000

o;xa:soa
0,210255
0,241649
0,208073
0,119579

0.000000

1,000000

cL

0,R469u1
1,621162
2,260880
2,728681
3 ,009970
3 103375

0,702039
1,319633
1,808294
2,153348
2,356199
2,422864

0,UB64%1
0,841018
0,966596
0,83229%
0,478316
0,000000

1000000

CLaC/CCLCAVG

0;3#2312
0,655233
0,91379¢
1,102856
1,2:555#
1254306

0,358867
0,674568
0,924361
1,100744
1,204437

17238515

»0,000000
'0.0000@0
»0,000000
'0.000000

2CMeLlsu)C/R

0,067269
0,105695
O 113871
0,106077
0,097121
0,093296

»0,109422
20,196098
=0,255870
«0,292654
w0,311984
10.517951

0,066301
0’099890
0,096968
0,071u47
0,036798
0,000000

CoPattlzdy

wl, 079426
wl,065197
=0,030366
«0,039022
=0,032266
»0,030063

0,155863
0,1648601
0, 141498
0,135907
0,132410
0,131230

s0,13630}
“0,118773
#0,100319
w0,085844
=0,076927
e0,077357
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ETa CLeC/2R CL  CLAC/CCL*CAVG  2CMeL/4)C/R
COMBINATION ¢
meFosmannDResne
0,965926  0'%508853  2,035412 0l uS9u18 0,024149
0,866025  0;94505%3 S, 781812 0/ 853597 0,009486
0,707107  1,258936 5, 035744  1,136623 w0,04503¢
0,500000 | 428568 & 714272 1,289774 w0,114729
0,258819 1 461112  5,B44448  1,319157 »0,178067
0,000000 1, 381555 5 526218 1 247328 n0,224656
=0,258819 1 221951 4 BE7BO2  1,103230 «0,251658
*0,500000 1,012422 4, 049686  0,914059 v0,257624
«0,707107  0,775645  3,102578  0,700287 w0,238967
«0,866023 0 524944 P, 099776  0,47394% »0,190293
«0,965926  0,269637 1, 062547  0,239829 v0,108454
COMBINATION o
L 2 2 A 2 LR 2 0 1L 5 L3
Ci, z 4,43043%
INDUEED DRAG . 3,311415
VORYEX DRAG FACTOR » 1,059986
ROLLING MOMENT M/ (QaSxaaRRFF) = 0,189680
RIGHT ROOT BENDING MOMENT MHR/(Q#S#BREF) = 1,141611
t$$: Ozog;‘agﬁpéNG MOMENT ?R%t(@tStBREF) & 0,762251
'TA,GT, = 2,536537
LIFY ON ETA,LT O = 1,8939600
CENTER OF PRESSURE OF RIGHT HALF, Y/ BRFF = 0, 450067
CENTER OF PRESSURE OF LpFT WALF, Y/BREF 8  «0,402477
PITCHING MOMENT ABOUT X 3 & AND CENTER OF PRESSURE
J CM/(O*5nCBAR) X(C,P,)/CBAR
11 -1,274535 0,287477
23 .1,274535 0,2R7677
47 »1,274535 0,287677

C.P,t174)

»0,011864
»0,002508
0,008942
0,020078
0,030u68
0,040653
0,051487
0,063616
0,077022
0,090626
0,102069
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WEIGHTS
COMBINATION

1,000000 05,000000 0" 0060000
COMBINATION

LR LT L L T Iy T

ETA & 0! 000000

X CHY
©0,990000 o;oosooo
«0,975000 0,012500
«0,950000 0,028000
®0,900000 0,050000
w0,800000 0,100000
»0,700000 0,150000
«0,600000 0,200000
w0, 400000 0,300000
=0,200000 0,400000
«0,000000 0,500000

0,200000 0,600000
0,400000 0,700000
0,600000 0,800000
0,800000 0.900000

0,900000 0’ 950000

CELTamCF
31.5t6403

19:775350
13798651

9" 468247

6:356733
W' 904217

ﬂ:DO&ESb
25894391
E’ {98984
17706087

1'328721

17070911
07751148
01485080
0,3292s80



Lt

Etas & 0.382700

X eMl
*0,990000 0’ 005000
"0,975000 of 012500
w0,950000 ofo2s000
»0,900000 0,050000
v0,800000 0,100000
w0, 700000 0, 150000
w0,600000 0,200000
00,400000 0,300000
»0,200000 00400000
»0,000000 07500000

0,200000 0,600000

0,400000 0,700000

0,600000 0,800000

0,800000 0,900000

0,900000 0,9%0000
ETA = 0. 707100

X  CHY
20,990000 0,005000
20,975000 0,012500
©0,950000 0,025000
«0,500000 0,050000
«0,800000 0,100000
»0,700000 07150000
%0,600000 05200000
»0,800000 0,300000
«0,200000 0,400000
#0,000000 0,500000

0,200000 0,600000
0,400000 0’700000
0,600000 0,800000
0,800000 0,900000
0,900000 00950000

DELTACP
so;obqssu
18,851593
13135118
9,014387
5’ 994587
4 594043
3727465
2. 658195
1,997470
1,537664
1,192542
0’9!5312
0,673715
0, 434STY

0,294249

he T T . b

DELTAeCP
25,631668
15,9835688

11,039835
?ruuquuo
4 800804

3:517179
24831459
17941271
|, 421081

1:07auas
0,B32476
0,639926
07472996
07306167

07207428
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ETh e 0, 923300

X

©0,990000

10'975000
«0,985%0000
=0,9000060
w0 ,B800000
0,700000
«05600000
=0,200000
90’000000
05200000
0 400000
0 500000
0 800000
0.900000

ETA

COMBINATION

, Ml
0,005000

0:012500
0! 025000
07050000
07100000
04150000
07200000
05300000

o’aooooo
0,900000

oiaooooo

0,700000

0’600009

0,900000
0950000

CLxC/rs2R

]

0'930785
0 223880
0 BB!HTO

0,707107
0 555570

07362683
0,195090
0,000000

0;159810
0,311866

0’H08907
0r565220
0,&57235
0’723222
0, 762717

0" 775844

L

0,639242
1,24746%
1,795628
2,260880
2,628938
2,892888
3,050869
3,10337%

DELTA=CP

17}776794
10f707533
7’050169
4,333611
2,389219
1,61&01&
1,23u967
0?912861
0,759190
0,611839
0,445402
o,aeana
0 1741444

0'127857

0,113100

CL+C/CCLCAVE

I
f
f

P

0’ 258365
oisnuxou

725747
913791
062550
169231
1" 233084
1225a305

2CMeL744C/B

0,052u35
0,090829
0,110096
0,113871
0,108945
0,101427
6,095487
0,093298

C.P 174y

«0,082027
w0,072811)
w0,061313
w0,050386
«0,03506}
-f%,031298
«0,0300863
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LOADS ON THIN, LIFTING WING
BERERCCEIRSEIZSISSEIERIEZISESY

PECTANGULAR WING AR 3 2 1iwl3e73

1Dt z 4

1n2 L) ?

1D% ] 9

104 £ 14

NELYAD = 40000

EPS = 0,5000

MAC K ] 0,0000

JJ T 19y

JIMAX a {9y

NMAX2 = 8

K2 = 5

PPNEW » x5

MMNEW 3 11

NROWSA = 3p

CATYPE = 0

SWTYPE =2 n

RCS ] TYFFFFFFFE
ACAS B FTFFFFFFFF
MACH s 0,0000
(B/2)/BREF . 1,0000
CBAR/BREF ] erGOO
ASPECT RATIOD 2,0000

cN HLUd " Ld1nu
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WEIGHTS
COMBINATION

1,000000 0000000 0000000
COMBINATION

LI LY TTY Y pses

eL e f,u715u9

INDUCED DRAG ] 0,972838

VORTEX DRAG FACTOR 2 1,000648

ROLLING MOMENT M/(0eSwaspREF) " 0,000000
RIBmT ROOCY RENDING MOMENT MBR/(Q*SxBREFY a 0,529120
LEET ROOY RENDING MOMENTY MAL/(QeSxBREF) & 0,529120
LIFY ON ETA,6T.0 & 1,235778

LIFT ON EYA LT 0 2 1,23577¢

FENYER OF PﬁESSURE OF RIGHT NaALF, Y/BREF = 01028168
CENTFR OF PRESSURE OF LFFT wWALF, Y/BRFE = «0,428168

PITCHING MOMENT ABOUY X o n AND CENTER OF PRESSURE

J CHM/LNxSeBARY X¢{C,P,)/CHaR

14 «0,518407 0,P09750

23 =0,518407 0,209750

47 w0,518407 0,209750

ETa CLaC/2R cL CLaC/CCLACAVE 2CM(L/4)C/R

COMBINATION 1

LLELE Y LT Y ¥ Y3 ey,

0,980785  0.159771  0,639085 0,258576 0,05237¢
0,923880  0,311998 1 246393 0,504296 0,091260
0,B31470  0,464B387 1 793549 0,725677 0,110264
0,707107 0 /564585 2 258339 0,913733 0,112395
0,555570  0,8656547  2,626188 1,062566 0,10610%
0,382683  of722470 2869881 17169257 0,099297
0,195090  ©0,761899 3 047595 1,233068 0,09%4u47
0,000000 07749958 %,099979 1. 254264 0,094374

CePottizuy

v, 081954
.0.073219
«0,061489
=, DUI7HY
»0,030360
»0,031319
w0,030443



COMRINATION

!

LA L L L 4 4 L2 2 2 2 ¥

ETA = 0. 000000

X eMy
»0,990000 0,00%5000
«0,975000 0,012500
«0,950000 0,025000
»0,900000 0,050000
w0,R00000 0,100000
»0,700000 0,150000
wh, 600000 0,200000
»0,0400000 0,300000
=0,200000 0,400000
»0,000000 0,500000

0,200000 0,600800
0,400000 orrooooo
0,600000 0,800000
0,800000 0,900000
05900060 0.9%50000
ETA = 0,382700
X CHI
»0,990000 0,005000
»0,975000 0,012500
«0,950000 0,025000
#0,900000 0,050000
#0,R00000 0,100000
»0,700000 o’xsoooo
«0,600000 0,200000
=0,000000 0,300000
»0,200000 0,400000
«0,000000 0,500000
0,200000 0,600000
0,400000 0.700000
o 600000 0,800000
05800000 orqooooo
0,900000 0,9%0000

DELTA*CP
31,872511
19 950165
13,5638@0
487086
297503
842047
954280
2,877397
3 2043235
i 7172“2
1’333b07
1 0t6109
0,?4?330
0. 482747

o’ 332425

f
f
f
f
¢

DELTAwCP

29;332990
18'578003
13 011273

9% 006115
6’095693
45661861
3781002
2670871
15982543
17516855
1,18202“
07919981
0! 686526
0 4414580

of 203817
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FTA ¢ 0,707100

X eMl
»0,990000 0,005000
w0.975000 o,osasoo
n0,950000 0,025000
«0.500000 0,050000
°0,R00000 0,100000
»0,700000 0,150000
#0,600000 0,200000
»0,400000 07300000
e0,200000 0,400000
»0,000000 o ;500000

o,aooooo o 600000

0,400000 o,rnoooo

0 eooooo 0,800000

0" r00000 0,900000

07900000 0.,950000
ETA & 0,923900

X eHl
«0,990000 0005000
00,975000 0,012500
»0,950000 0,023000
=0,900000 o,osoooo
w0 ,B00000 0,100000
w0,700000 0,150000
w0,600000 o,zooooo
»0,800000 0,300000
00,200000 0,400000
0,000000 00500000

o 200000 0,600000
o,uooooo 0,700000
0,600000 0,800000
0,800000 0,900000
0,900000 0,.950000

DELTA=CP
28! 132417

15:017380
11,032062
7,“!020?
U’THHSQD
3,533455
2,802224
17941195
1’43?6Q2

1’097511
0’805628
0,&“0770

0,468129

0’304315
0,2092s7

DELTA=CP
17889465
10'809661

7,092859

4, 304326

2,38194

1’599733

1,218279

o 898071
150187
609106
4uvrue?
2905%9

,177u3n
0712768098

0l111598

0
0

‘b‘\““ﬁ



¢h

LCADS ON THIN, LIFTING WING

ZRESEESESRICERTSETITTTISERES
RECTANGULAR WING AR 3 2 11eida?3

1014
D2
103
104
NELTAD
EPS

~4 0 I

e

®

e

:

| 4,0009

a 0,.%000
MALH ® 80,0000
Jd s {191
JJIMax s 19y
NMAX2 ]
KK 2 ]
PPNEW a
MMNE W B
NROWSA =&
CWTYPE =
SWYYPE =
RECS =
RCAS ™

> D WA R A A

TTFFFFFEFF
FYFFFEFFFF

04,0000
1,0000
1,0000

270000

MACH
(B/2)/BREF
CBAR/BREF
ASPECT RATIO

ENTYO04 T Lhdinu



%

WEIGHTS

COMBINATION
1,000000 0,000000 0,000000

COMBINATION ¢

OPSsadrEeErENeSn

cL s 2,074199

INDUCED DRAG a 0,974926

VORTEX ORAG FACTOR = 1,000648

ROLLING MOMENT M/ (Qr8«2aRREF) 0,000000
RIGWT ROOT BENDING MOMENT MBR/(GQ®S*BREF) 0,529688
LEFT ROOT BENDING MOMENT MAL/(QOxSeRREF) » 0,529688
LIFT OW ETA,GT,0 & 1,237104

LIFT ON ETALLT, 0 & 1, ’237101

CENTER OF PRESSURE OF RIGNT HALF, Y/BREF a 0,428168
CENTER OF PRESSURE OF LEFT WALF, Y/BREF = «0,u428168
PITCHING MOMENT ABOUT X m n AND CENTER OF PRESSURE

J CM/(QRSRCBAR) X{C,P,)/CBAR

14 «0,518180 0,209434

23 °0,518180 0.209434

u? .0,558180 0,2094%4

ET4 CLeC/2R CL  CLeC/CCL&CAVE 2CMe1/4)C/8

COMBINATION |

ermoeesrerssPuny

0,98078% 0159972 0§, 639888 0’25862} 0,080629
0,923880 07311967  1.207869 0/504352 0,089493
0,831470  0fuuBBBY  1;795525 o' 725698 0,110412
0,707107 07565174  2,260697 57013797 0,114814
0,555570 07657223 2628892 1:952521 0, 109328
0,382683  of7a3231 20892922 1’69234 05101255
0,195090  0/762726  3,050904 1233088 0,095298

’ ’

0,000000 07775848 3.t103393 yf

.294%00 0,093217

CyPytlray

w0,0T79122
w0,071716
«0,061493
»0,050787
«,041587
=«0,035001
=0,031236
=0,030037



R

COMBINATION

1

TeEswmpldseRREaE.

ETA » 0,000000

X el
0,990000 0,005000
«0,975000 0,012500
#0,950000 0,025000
*0,900000 0,0500800
=0,800000 05100000
«0,700000 0,150000
20,600000 0,200000
w0, 400000 0,300000
w0,200000 0,400000
»0,000000 0,500000

0,200000 0,600000
0,400000 0,700000
0,600000 07800000
0/800000 0,900000
0,900000 0,950000
FTa = 0382700
X CHI
v0,990000 0,005000
»0,975000 0,012500
»0,950000 0.025000
#0,900000 0,050000
0,800000 0,100000
«0,700000 0,150000
»0,600000 0200000
=0,000000 0,300000
«0,200000 0,400000
=0,000000 0,500000
0,200000 0,600000
n,400000 0,700000
05600000 0,800000
0,800000 0,900000
0,900000 0,950000

DELTA-CP
3 » 209399
!9,77107?
!}’79ﬁ79¢

9,4965%8

6’ 156140

’900323
006797
895379
a 199949
17706737
17328949

17020793
04750900
ofu8u978

0.329284

ﬁﬁ-h-

UELTA-CP
30’ 023071

18’827209
137123264
9’012363
57999108
aﬁsqaova
37733028
2'e61217

1:995137
1’5370ub
17191726
07914943
0l 673855
0h434762

0,294315



g%

ETA o 0,707100

X cH1
v0,990000 o;oosooo
20,975000 0,012%00
w0,950000 0,025000
w0,900000 0,050000
=0,800000 o,xooooo
»0,700000 0,150000
r0,600000 0,200000
«0,400000 0,300000
»0,200000 07400000
#0,000000 o,sooooo

0,200000 0,600000
,aooooo 0! , 700000
0,600000 o,aouoou

o,aooooo 0,900000

0,900000 0,9%0000
FTh & 0,923900

X eMl
v0,990000 0,005000
»0,975000 0,012500
»0,990000 0,023000
«0,900000 u’osoooo
w0,800000 6,100000
»0,700000 0,150000
»0,600000 o’zooooo
w0,400000 0,300000
w0,200000 o’aooooo
«0,000000 ,sooooo

0,200000 ’sooooo

0,400000 ,7ooooo

0,600000 ,aooooo

0,800000 0,900000

0,900000 0.9%50000

DELTASCP
2%’ 943954

167140030
117106818

7:uu7133
41757178
37530241
24193994
1,930276
1/u28168
17090131

0:638607

0,637441
0,866127

0,301072
0.208%01

DELTACP
16,622h96
10,200644

6,B60388

4,409828
2’611207
{ 825129

1'385116
0'92065!
0’689179
0’533360
03u0871u
0 302620

0 215505
0 144678

0’ 105740



ih

LOADS ON THIN, LIFTING wWING
SSEZSESIIRITICIIITERIZISIISE

RECTANGULAR WING AR o 2 l1iwi3a?3

10!
102
1Dy
1D4
BELYAO
EPS
MACH
JJ
JUIMAY
NMAX?
KK
PPNE W
MMNE ¥
NROWS A
CHTYPE
SWTYPE
ety
ACAS

s - - WL TP

4,6000
06,5000
05,0000

194

20 N AR

TIFFFFFPAF
FYFEFFFFFE

MACH e o;oooo

(B/2)/BREF e 1,0000

CBAR/BREF 2 1._6000
-4

ASPECT Rat10 = 270000

HN*H04d " Lild v



84

WE

COMBINATION

1

COMBINATION

IGHTS

L000000

1

0000000

A LET T LT T Y TN T

CL

INDUCED DRAG

VORTEX DRAG FACTOR =
ROLLING MOMENT M/ (Q4S#24RREF)

RIGWT ROCT BENDING MOMENT
FT ROOT AENDING MOMENT

LE

LIFT ON ETA,6T,0 =
LIFY ON ETA,LT,0
CENTER OF PRESSURE OF RIGHT WALP, Y, BREF s
CENTFR OF PRESSURE OF
PITCHING MOMENT ABOUT X & g AND CENTER OF PRESSURE

COMBINATION

J
i
23
47

FTa

A LT LT EL T YY)

0;980735
0,923880

0;831“?0
0707107
0,555570
0382683
0" 195090

0fa000a0

0,000000

2,069037
0,970694
1,000476

1,234519

CM/(Qa8eCBAR)
w0,512238
v0,512238
=0,5122%8
CLaC/2R L
|

05158409 0, 633634
0,3509038 1, 237745
0,446231 | 7684924
0, 563064 2 252254
0,653877 2 623506
0,722500  2,890001
0,762329  3,049315
0,775547 3 1021487

MBR/ (QuS*BREF )
MBL/(GaSwBREF) a
1,2345¢9

“ a

LEFT WALF, Y/BRFF =

X{C,P,)/CBAR
0,207465
0,207465

r

0,207465

CLAC/CLLACAVG

o;zsaosa
0,501306

0,722922
0,912198
1,062561
1,170495S
t,235021
1f 256434

0,000000
0,527946
0,527946

0,427653

«0,4276%3

etmMrizulCrse

0,060014
0,103865
0,123848
0,3123398

A

0,112760
0,101712
0,094988

A

0,002922

CyPtt/z7ay

), 004714
w0,081914
w0,069386
«0,054789
n0,042981
w0,035194
«0,029954



Oh

COMBINATION

ETA ¢ 0.000000

X . CHT
w0, 990000 0,005000
«0,975000 0,012500
€0,950000 0,025000
»0,900000 o,osoooo
w0,800000 0,100600
w0,700000 0,150000
«0,600000 o'eooooo
»0,000000 £ 300000
«0,200000 o,aooooo
~0,000000 0,500000
0,200000 0,600000
0,400000 0,700000
0,600000 0,800000
0,800000 0,900000
0,900000 0,950000
ETA = 8’ 332700
X eH
»0,990000 o 005000
»n0,975000 0,012500
#0,950000 0,025000
«0,900000 0,080000
»0,B00000 0,100000
0,700000 0,150000
w0, 600000 0,200000
00, 400000 0,300000
»0,200000 0,400000
w0, 000000 0,500000
0;200000 0’600000
0,400000 0,700000
0,600000 0,800000
o ROOD00 0,900000
0’ ,900000 07950000

DELTA=CP
34,478989
19,750305

!3;779559
9,.483920

b, 347592

u;avoosa
4,004580
2,897932
2,205022

1:7120u3
15332597
17021610

0,748692
0/480876
0’ 325002

DELTACP
297991379

1agsuobua
13,098129

8’9888?1
5£9815a1
4990199

3;73oaqu
2len218

2;010678
17846372
11193763
0,909153
0! 663239

0,“25072
0,287623



FTs = 0,707100

0s

X : L DELTAnCP
#0,990000 0,005000 26233292
=0,975000 0,012500 16,347061
»0,950000 0,025000 11,276095
#0,900000 0,050000 7,388061
»0,800000 0,100000 4,852101
=0,700000 ofisoooo 3, 581182
w0,600000 0,200000 2,802904
©0,400000 0,300000 1,872190
«0,200000 0,400000 ), 334875
»0,000000 0,500000 0,994303

6,200000 0,600000 0,766515

0,400000 0,700000 0,604084

0,600000 0,800000 0,474023

0,800000 0,900000 0,337608

0,900000 0,950000 0,2432138
FTA « 0,923900

X CHI DELTAeCP
»0,990000 0,005000 17,194107
*0,975000 0,012500 1o,e201oa
»0,950000 0,025000 7,216769
©0,900000 0,050000 4,706879
©0,800000 0.100000 2,817730
=0,700000 0,150000 1,935975
#0,600000 0,200000 1,003832
«0,400000 0, 300000 0,798974
«0,200000 0,400000 Ora9$lu2
0,000000 0,500000 0,340709

0,200000 0,600000 o,avssso
0,400000 0,700000 0,256787
0,600000 0,800000 0,252835
0,800000 0,900000 o,aasabo
00900000 0,950000 180197



B 8

LOADS ON THIN, LIFTING WING
=cE3In=SErEsSRITTETI=SETIELN

RECTANGULAR WING AR = 2 {le}3e?73

1Dy H] 4

102 " ?

103 L 9

104 s {9

DELTAO @  4,0000

FPS = 0,5000

MACH = 0,0000

JJ E 194

JJIMax 3 191

NMAX2 L

KK2 o i

PPNEW 8 s

MMNEW  ® 1}

NROWBA = 8

CWTYPE = n

SKTYPE x )

BCS s ITFFEFFFFFF
ACAS | FTFFFFFFFF
MACH r  0,0000
(8/2)/RREF ] 1’0000
CAARsBREF ] 1,0000
ASPECY RAYYIC = 2,0000

SN 04" LNdLNU



WEIGHTS
COMBINATION

1,000000 0,000000 0.000000
COMBINATION

LA LY L T ¥ LTy e

ey 8 2,469045
INDUCED DRAG B 0.970690

VORTEX DRAG FACTOR = 1 000464

ROLLING MOMENT MyrQeSwgupfer)  0,000000
RIGHT RQOT BENDING MOMENT "BR/(QwSkBREFY g« 0,527907

LEFT ROOT BENDING MOMENT MBL/(G#S«BREF) & 0537907
LIFT ON FTA6T, 0 = 1, 234524

LIFT ON ETA,LT.0 &  { 234524

CENTER OF PRESSURE OF RIGNT WALF, ¥,8REF o 0427620
CENTYER OF PRESSURE OF LEFT WALF, Y/BRFF ®  =0,427620
PITCHING MOMENT ABOUY X # o AND CENTER OF PRESSUAE

J CM/(QRSaCBAR) X(C,P,)/CBAR

11 w0,5109068 O#EObYBe

23 w0,510568 0,206788

47 w0,510568 0,206788

ETa ClLaC/2R CL CLeC/CEL*CAVE 2CM¢1/4)C/R C,Poclzd)y

COMBINATION 4

bl Al A L L 2 T T T

0,980785  0' 158293  0,633475 o' 256443 81057 a0,128018

0,0
07923880 07309171 1. 236685 0500875 0,117553 .0.095055
0,831470 0446008  {.78419p 01722623 0,123410 u0,069168
0,707107  ofse3108 21263419 00912262 0,121034 n0,.0537%5
0,555570 07655981 21423924 19062727 0,112398 .0,042836
06,382683 0,722362 2 B90248 1,17059 0,102298 &0,03%394
0,19509¢  0.762372 30049488 {’23598s 0,095699 ,0,031382

0,000000 of775s87  3°y¢2347 17356495 0,093228 «0,050049



£s

COMBINATTION

i

avrsnEesPuesPany

ETA o 6l 000000

X CHY
20,990000 ¢,005000
«0 975000 0,012500
»0,950000 0,025000
«0,900000 0,050000
»0,800000 0'100000
v0,700000 0'150000
«0,600000 0,200000
w0,0600000 otsnoooo
«0,200000 ,aooooo
«0,000000 rSDDODo

0,200000 0,600000

0,400000 0,700000

0 600000 0’800000

0, 800000 ’900000

0.¢O0000 0,9%0000
FTA & 0,382700

X CHI
»0,990000 o;ocsooo
w0,975000 0,012500
»0,950000 ¢, 025000
w,900000 0, 050000
«0,800000 ofiooouo
w0,700000 L 150000
w0,600000 a,aoonoo
«0,600000 0,300000
w,200000 oraoooon
w0,000000 rsooooo

0,200000 ’500000
0,400000 0,700000
0,600000 0,800000
0,800000 0,900000
0,900000 0,.9%0000

DELTAwCP
31 495754
19,760391
15 TAR187
a87723
349156
899653
004S4A
897223
204043
1,711021
1’331a7e

1,020876
0, 748191
0,4B0619
0.32526%

'\'ﬁ'!‘i"'l"b

DELTAmCP
30;052537
18’802285
13’123bao

9'001715
5,984263
4’588173
3,7262&0
2, 663537
2 pou2xe
544389
190875
908549
bbubesd
4ere7rs

0 290042

0
0

ﬁ-~'-u~



hs

ETa = 0,707100

X cHI
«0,990000 ¢’ 00%000
w0, 975000 05012500
»0,950000 0,02%000
.o,oooooo 0,050000
«d,200000 0,100000
«0,700000 0,150000
#0,600000 0,200000
®0,400000 0,300000
w0,200000 o,uoooon
«0,000000 rsooooo

0,200000 ’600000

0,6400000 0,700000

0,600000 0,800000

0,800000 o,eooooo

0,900000 0,950000
ETa w 0,923900

X Wl
«0,990000 0,00%000
w0, 975000 0,012%00
v0,950000 0,025000
©0,900000 0,050000
»w0,800000 0,100000
»0,700000 0,150000
.0,600000 0,200000
w0,400000 0,300000
=0,200000 0,400000
©0,000000 0,500000

0,200000 o,aooooo
0,400000 0,700000
0,600000 0,800000
0,800000 0,900000
0,900000 0.9%50000

DELTAICP
25;889910
15,113009
ll 185412
? 519027
“ BQHQOO
3 601002
2, 83757
1,917!51
1,3%6247
1,024673
0’782193
0’600661
0,060818
0,317323

o) 220658

'b't".

DELTACP
18 2919891
I,bzuaes
7,827420
Sr006718
2,867131
1’868619
1,272834

07619891

0:323215
0210693
07201001
0242450

o;aqleto
0f 294927
ol 245205

ROGRAM HaLTED DUE YO STOP COMMAND



APPENDIX 11

COMPUTER PROGRAM LISTING

55



95

g Ba Ee

!

INTEGER Ugl,ucnh,Us,UT,U12,cWTYPE,SWTYPE, UNSYHM, TJJMAX,
PPNEW, PP, Dn 5K

RE4| ™MACH

DOURLE PRECISION DUMY, DUM2, ETa, STHETA

LOGICAL BATCH,CONV,BCS,BCAS,5YM, READT,0PENs,CHECK

DIMENSTON TITLE (26),BNK(830),BNK1(750),CHICP(20),
BCS(10) RCAS(10),NINDEX(47),STOR((383),8TnR2(383),

2STHETA(384), XSILIP(383),CORDIP(383),ETAD(S0) MFIGHT(50),
3ETA(383)

clllll

NBNK] aND NWEI ARE THE OIMENSIONS OF (BNK{) aND (REIGHT),
DATA UCI,UCO,UT,U12,NRNK{,NWE],cOM/3,6,7,12,750,50,34 /

ESTABLISH WHETHER TMIS IS A BATCH OR CONVERSATIONAL JOB

‘WRITE(ULD,802)

10

aNaBRala e ls

[g W)

READ(UCT,B03) BATCH
CONV & ,NOT _BATCH
IDIR & w999

OPENs INDICATES WHETHER OR NOT UNIT Ues IS OPEN,
THIS VARTABLE 1§ NOT NEEDED IN STaNDARD FORTRaN,
OPENs = FA|SE,

CONTINUE
Call. OBEv(16,{6HRELEASE FTouFon1 )
1F(CONV) WRITE(UCO,805)

ODISK PRETERMINES WKETHMER OR NOT TO PUT QUTPUT ON pISK FILE (UNIT 4)
1F OpISKz0, QUTPUY WILL gE ON UNIT &

1F OplsSk NE, 0 OuTPyT WILL RE ON [ NIT 4 ON & FILE WHOSE NaME

IS GENERATED BY THIS PROGRaM,

READ(UCI,810) ODISK
0DISKeMOD(ODISK,{0)

ENTER ODISK, LT,0 TO TERMINATE EXECUTION,
IF¢(ODISK,LT,0) STOP
Us = UCO



LS

IF(ODISK (NE,O)UbRY

OPENg = UCO, NE,Us

IF ¢ ,NOT OPENAY GO TO 2p
c
Cosene HE CODE RELOW IS FOR THE AMES' T8S VERSION K OpEY GIVES COMMANDS
CoveeolO THE TSS OPERATING SYSTEM, THE VARIABLE OnISK IS NOT
Coeoess NECESSARY ON & STANDARD v&ﬂs;oN -
c

WRITE(UCOC,812) ODISK

Call CVRT(ODISK, ¢,

I 44H('DDFF FTO4F001,,0UTPUT pOR NI, 11,6X)

18TOR,,8,8M(BAd) )

Call OBEY ¢32,8T0Ry)

20 JF¢CcONV) WRITE(UrD,8186)
READ(UCI,B1paY 1DD{,1DD2,1DD3,1DD4
CHeCK ¢ IDD1,67,0 _

READ? = IDlﬂ NE, 10D1
IDY = IDD}Y

102 s 1DDe

10y » IDD3

1Dy = 10D4

IF¢ ,NOT , READTY GO TO 4o

€
C OPEN AND READ FIRST RECORD OF THE GEOMETRY FILF,
c

CoeseosFOR aMES: YSS VERSION ONLY, GFMFIL ISSUES DOEF COMMaANDS T0O THE
Coesse 8S OPERATING SYSTEM,

CaLl GEMFI{¢ID}}
READ(UY) 10,PP,MM,cNTYPE , BWTYPE ,UNSYM, NDL ,NDT,MREF,JJIMAX,
INFLAPS,TITLE,NTITL
NDL = NUMBER OF DISCONTINUITIES ON (EADING EDGE
tMINIMUM VaLUE OF 1)
NDT = NUMBFR OF DISCONTINUITIES ON TRAILING EDGE
(MINIMUM ValUE OF 1)
PP o ORIGINAL NUMpER OF CHORDWISE pONTROL POINTS
MM « ORIGINAL NUMBER OF SPANWISE COMNYROL POINTS ON

aXea e Ne X e



8s

g ENTIRE WING
c
c CHECK ID NUMRER
IF ¢ NOT CHECKY GO TO B3¢
IF¢ID1EQ,ID)Y GO TO 30
IF¢BATCH) CaL| 8TOP2(UCO,
1 JOD1 DOES NOT MAYCH GEOM FILE VaLUE 1,
SFLOATLID))
PAUSE '10D1 DOES NOT MaTeH GEOM FILE Valug:
30 CONTINUE
IDIR = IDY
€
£ OPEN AND READ FIRSY RECORD OF SOLUTION FILE

40 CONTINUE

€
CruvssFOR aAMEST TSS VERSION ONLY, aNkFIL GIVES DDEF COMMANDS TO THE 78S
CeneaoIPERATING SYSTEM,
c
CALL BNRFIL(tID{,102,1D3,1IDuy
READ(U12) 1D1,1D2,I03,104,TITLE,SYM, NSYM, NASYN,
§(BC8(I),101/,10),(BCAS{I),1my,10),NMAX2,KK2,JJ,
ePPNEW, MMNEW ,NROWS A, DE TA,EPS, maCH

NMAX> a NEW NUMBER OF CHORDWISE MONES
KK) s NEw NUMBER OF SPANWISE MODES
PPNEW g NEW NUMBER OF CHOROWISE ¢DNTROL POINTS
MMNEW n NEW NUMBER OF SPANWISE CONTROL POINTS

iz NalaulalaNe

IF ¢ ,NOT,CHECKY GO TO &0

IOENTIFICATION CHECKING

IF¢10Dy ,EG Int) 6O YO So

IFtRATCH) caLl STOP2¢UeO,

{' 10D1 DOES NOT MaTCH SOLUTION FILE VaLUEr,
2FLOAT 1Dy ))

PAUSE 'IDDY DUES NOY MaTen SOLUTION FILE VALUE?

S0 IF¢lDD2,EVL,INn2y GO To 52
IFtBATCH) CaLL S8TOP2¢UCO,
1t 10D2 DOgS NOT MaTCHW SOLUTION FILp VaLUfr!,

(g Nn)



eFLOAT(1D2))
PAUSE 1]DD2 DOES NOT M4ATCH SOLUTION FILE VALUE:
52 IF¢IDD3EU,In%y GO TO Sa
IF(BATCM) CALL 8TOP2(UCO,
1! 1DD3 DOES NOT MATCH SOLUTION FILE VaLUEY,
eFLOAT(IDY)) . ,
PAUBE 1IpDs DOES NOT MuTcH SOLUYION FILE VaLUE!
S5g IF¢IDD4,,EQ,IDUY Go Tp 60
IF(BATCH) CalLL S§tTOP2¢UCO,
§' 1DD4 DOES NOT MaYCH SOLUTION FILE VaLUE!Y,
2FLOAT (ID4})
PAUSE 1100y DODES NOT MaATCH SOLUTION FILE ValLuE!
60 CONTINUE

€
c PRINT HEADING
wRITE(Ue.819)
WRITE(U®,820)(TITLr(1)slal NTITLY,1D1,1D2,1D3,104,
IDELTA,EPS,HaCH,JJ, JIMAX, NMaX2 KK2,PPNEK, MMNEW, NROWS 3, CHTYPE,
" SWYYPE, (BCS({I)s1ul)10),(BCASCI),lel,10)
S o
NCDIM ¢ NSYM 4 NaSYM
NDLPT & NDL ¢ NDT
¢

CoevaoblMAX] AND LLMAX? ARE TWD LIMITS FOR THE NUMRER OF
Cosvses COMBINATIONS IN SUBROUTINE SBLOAD,

LLMAXE & NBNgl/ (NMAXEZ % KK2)

LLMAX]1 = NwEl, NCDIM

TJIMAX = 2 » JJMAX

call SBLOAD(UCI Ue,UcD,U7,U12,8YM, NSYM, NASYM,NeDIM,

INMAX2 , KK2, JUMAX PP, MM, MREF ,NDLPT, TJJIMAX,READT,

2BNK,ANK{,CHICP ,NINDEX ,8TOR| ,8TOR2,ETA,STHET S,

3XSILIP,CORDIP,pTAD,CONV, WFIGHT, LLMAXT,LLMAX2,COM, MACK)Y

GO YO 10

Boe FOURMAT (LM ,tENTER BATCH?! )
803 FORMAT L 1)
BoS FORMAT({M ,VENTER ODISK (NEG,HALTS )1 1}
B10 FORMATELI61S)
812 FORMAT (294 OUTPUT I8 ON DUTPUT FOR N 411}
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[ Ne s Ra ]

B1s FORMAY(I{H ,VENTER 1D1,1D2,1D03,IDy4! )
819

FORMAT('{ L 0ADS ON THIN, LIFYING WINGT/
]’ EREREEERLOCEOREEEZREEIZZRETZEXIRI/)
820 FORMAT( {x,20Aa4//,1 1D} 2 1,13/, D2 z 1,

113/, 103 s 1,13/, IDY 8 t,13,,

2t DpLTAD ® 1,FB,4/,1 gPS X THF8,4/,1" MACH 21,
Ye8,U/,1 JJ 8 1,13/ JIMAX 2 1,13%/0 NMAX2 & 1,13/,
ur Kkp E t,I%/,! PPNEW 3 ',13/,% MMNEW e 'y
S13/7,' NROWSA 2 1,193/, CWTYPE 2 ,15/,
6! SKTYPE = v,1%/,¢ BCS ¥ t,10L1/t BCAS ® 1,100 1)
Enp

SURROUTINE SBLOAD(UCI,Us,UCO,U7,U12,8YM NSYM,NASYM, NCDIM,
INMAX KK, JJMaX ,PP,MM,MREF ,NOLPT, TJJMaX,READY,BNK,
2RNK) ,CHICP NINODEX,5TOR1,STOR2,ETA,STHETA, XS] {P,CORDIP,
3ETaD,CONY, WEIGHT  LLMAXY1,LLMAXD,COM, MaACH)

DOURLE PRECISION ETA,STHETA ,PID,TMETSW DTHETA,THET:,
JTHETCW, THETSe , DEL THE

INTEGER Ue,UcO,UT,UL2,PP,TJJMAX,UCT

LOGICAL SYM,CONV,PRESUR,PRINT,S 0AD,4aSL0AD,TEST,TESTN],
1TESTN ,READT,CONTIN,HALF,TEST,TESTS

REAL MACH

REAL NETg, MEWS, KNES

DIMENSTON BNK NMaAX,KK,NCOIM),BNK{ (NMAX, KK,LLMAXDY,
{WEIGHT (NCOTM, LLMaX (), CHICP(PP) ) NINDEX(MM),STOR  (JJIMaX),
28TOR2(JIMAX) , g TACJIMAX) ySTHETACIIMAXI XSILIP(JIMAX),
BETAD(NDLRY), THETSW¢200), THETCW(100),THETSC (473 ,CARD M),
48,.0aD¢10)rASIL.OADE10),CORDIP(JIMAX)

NDIM{ ,NDIM2 AND NDIMY ARE THE DIMENSIONS OF THFTSW,
THETCW, AND THETSC

DIMENSION TSSeQMe2n)

DATA NDIM{,NDIM2,NDIM3,200,1{00,47,

GATA PID,P12,FOP]I,g0OP],P18,PI4/3,141592653589793  po,
11,570796,1,273240,2,546479,0,3926991,0,7853982/

DATA ETAS , 3HMETA v/
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DATA XCpS$
DATA SpaAs
DATA ECPs%
DATA NETS
PATA PRES
DATA FLAS
DATA COng
DATA STODs
DATA NEWs
DATA WEIs
DATA KNEX
DATA PWES
DATA T8Ss

IHXCP
INSPS
IHECP
IHNET
JHPRE
IHFLA
IHCON
IMSTO
IHNEW
IHWET
FJMKNE
IHPWE
IHTSS

T L T O T
R N . L W N R

g N ]

READ SECOND RECORD UF GEOMETRY FILE

IF(READTIREAD(UY) CHICP,NINDEX,8TORt,STOR,8TORY,STOR>,
1ETA,STHETA,
{X8ILIP,COKDIP,BRATIO,CBARBR, AR, TR, ZMACH, ETAD

WRITE BALANCE OF HEADING
WRITE(Ub,B000) MACH,BRATIO,CBARBR,AR

™y

CUNTIN g CONV
2 CONTINUE
IF¢SYM) GO TO 1

c READING SOLUTIONS FOR UNSYMMETRIp WING
pe 2001 I, NCDIM
2001 READ(US2) ((BNxk({Npxel)sNxl,NMAXY Kku]l/)KK)
G0 10 11
3 IF(NSYM EG _0) GO To &

o READING SYMMETRIc SOLUTIONS FOR SYMMETRIe WING
Do 2002 Iw) , NEYM

2002 READ (U12} C(BNKINs/Kp7)aNal)NMAXY, K21 KKy 2)
bt 4 1 & §,NSYM
DO 4 K 8 2,KK,2
N0 4 N & 1,NMAY
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| =

BNK(N,K,1) = 0,
IF(NASYH,EQ.U) GO TO 14
1} = NSYM , |

READING ANTISYMMETRIC SOLUTIONS FOR SYMMETRIe WING
DO 2003 I=l] NCOIM A

READ(UI2) ((BNK(N,KsI) /N1, NMAY),KB2:KK, 2}

0O 7 1 s Iy,NCOIM

N0 7 K & 1,KK,2

PO 7 N = f,NuaAY

7 BNK(N,K,1) n 0,

SN

C
t
o
15
c

CONTINUE

TESTN] = NMAX,GT,1
TESTNZ & NMAX GT,)

JUPPR u ¢JggMaxe+1y / 2
DELTHEZPID/DFLOAT ¢ JUMAXSY) ~
ARFFF g AR / BRAT[Dae)

CBARB2 » (BARBR » BRAT:0

CONy & PI2 » AREFF

CONE = CONI / 2,

CONI = CON2/2,

JIMAXL p JIMAX 4 |

ISUB & JUMAXy + JJUMAXy

THE DIMENSION OF STHETA IN THE CALLING PROGRAM MUST
BE ONE LARGER THAN JJMax
STHETA(JJIMAXy) & 0,D0

ENTER COMBINATION CODE
DEFINES 5 NEW SET OF WEIGHTS
IF¢CONV) WRITE(Ur0,8415)

CoveselF LCUHB,GT.D, THEN ([ COMByTHE NUMBER OF COMBINATINONS AND
CongpeTHE WEIGHTS OF EACH COMBINATION wILL @E ENTEHED gY THE
CovesoUSER,

CovevslF LCCOM,EQ,0, TWEN THE NUMBER Of COMBINATIONS s THE NUMRER Op

Ceososs CASES fSOLUTIONSN AND EACH SOLUTION WITH A FACTOR OF 1,0
CovnesslS TREATED AS & GOMEINAYION.
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Coouu.IF LCDHBOEG'-ll

Couuo FACTOR OF 1,0 IS TREATED A4S A COMBINATION,

CoveeeIF LCOMB,EG, 42, THEN THE ABOVE HOLDS, EXCEPT THaT THE

CoooesANTIWSYMMETRIC CASES ARE INVOULVED,

CoeessIF LCOMB,LE, =3, THEN THE pURRENT SET OF WEIGHTS WILL BE

ConoasUSED,

c

ié

17

20

o

32

READIUCI,B020) LCOME
IF(1aBS(LCOMBey) LT,2) GO TO 32
IF¢leOMB 6T, 0 L Ll rUMB

IF(LLLLE MINOG(LLMAX],LLMAX2)Y GO TO {7
IF ¢ NOT,CONVY CalLlL STOP>¢UCO,
{1+ TOO MaNY COMBINATIONS 1,FLOAT(LL))
PAUSE 1+ TDD MaNY COMBINATIONS 1

£0 10 ¢

IF(LCOMB,LE,=3) GO TO 39

14 8 NSYM4|

1%} 30 l. = 1'LL

IF(CONV) WRITE(UCO,B8025)
IFENSYM,FG,0y GO TQ 20

IFCCONVY WRITE(UrG,8030) NSYM
READ(UCT B03S)Y (WEIGHT(TIaL)sTatsNSYM)y
CONTINUE

IF(NASYM.EG'QJ GO '0 3¢

IFCCcONV) WRITE(UpG,8040) NASYM
READ(UCT , BO35) (WEIGHT(T,L), 1011 ,NCDIM)
CONTINUE

G0 TO 19

IF(LCOMB,EQ,0) LL = NCDIM

IF(LCOMB EG,m1) LL » NSYH

IFLCOMR,EQ,=2) LL » NaSyM

1F (cONy) GO TO 33

TF¢LL,GT MINo(LLMaXE,LLMAX2)) Call 8TOPacUCO,

1) TOU MANY CASES!',FLOATILL)Y)

1F(LL,LE,0) CaLL §TORZ¢UCO,

1! NUMBER OF CASES IS NOT POSITIVE (,FLOAT(LL))

GO T0 d

THEN THE NUMRER OF COMRINATIONS 3 THE NUMHBER
CoveesOF SYMMETRIC CASES AND EACH SYMMETRIC SOLUTION WITH A
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33 CONTINUE
IF(LLeGT MINO(L | MAXSLLMAX2))
IPAUSE 1 TDO MANY CASES:
IF(LL,LE,O) PAUSE 'NUMBER OF CASES IS NOT POSITIVE:
34 CONTINUE '
DO 35 | ® 1,LL |
DO 35 1 a {,NCOIM
35 WEIGHY¢I,L) = 0,
1 = ¢
IF(LL EQ,=2) I n NSYM
DU 36 Lai,tL
I =1 1
36 WEIGHT(I,L) = 1,
39 CONTINUE
IF (CONV 4aND UCO,EQ _Ub) GO TO 49
C
CoeveoTHE SET OF WEIGHTS I8 YO RE PRINTED EXpEPT IN
Croveo THE CONVERSATIONMAL MODE AND WHEN alt
CoavesQUTPUT 318 ON THE TERMINAL
c
WRITE(UG,8045)
DO 45 Lsy,LL
45 WRITE (UG, 9051 L4 (WpIGHMTCTIIL) ) Tut,NCDTMy
49 CONYINUE
o
CovssoNOW THAT THE WEIGHTS MAVE BEEN DETERMINED, THE
Ceaos s COEFFICIENTS DF E4CH COMBINATION WILL BE Cal.CULaTED,
DO 150 = 1,iL
DO 140 K = §,KK
DO 140 N = §,NMAX
140 BNKytN,x,L) ¢ O,
DO 150 t ® | ,NCOM
DUMY = WEIGHT(IIL’
00 150 kK & {,KK
pO 150 N & 1, NMAY
156 BNK] (N,K,L) a BNK1(N,K,LY + DUM] BNK (N, K, 1)
TESY = KK LT, 2
0O 190 L = §,LL
SLOAD(L) = Tpsry
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170
178

180
18%

19n

IFeSLOADCL)Y) GO 10 175

SLOAD(L) = BNK1(1,2,L),E0,.0,

TP ¢ NOT 5L0AD¢L))Y GO 10 178

pb 170 X ® 2,KK,2

DO 170 N » | NMAY

SLOADIL) = 8L0AD¢L ), AND,BNKL¢N,K,L),EQ,0,
ASLOADeL) = NOT SLO&D (L)

IF(8LGADL)) GO TO 18RS

ASLOAD (L) w BNKL{1,1,L),FQ.0,

IF ¢ NOT  A8L0AD¢LY) GO TO 185

PO 180 K ® ],KK,?

PO {80 N ® |, NMAY

ASLOAD L) = ASLOAD¢L) ,AND BNK{¢N,K,L),ER,0,
CONTINUE

SLOAD(LY WILL RE TRUE IF THE WING IS SYMMETRICALLY LOADED
ASLOAD¢L) WILL BE TRUE IF THE WING I8 ANTISYMMETRICALLY
LOADED,

CONTINUE

IF (rOM _EG, WEIS) GO TO 200

IfF (cOM ,EQ, KNES) GO TO 200

(THETSW), (THETCW) AND (THETCS) ARE THE ANGULAR POSITIONS
AT WHICH SPANWISE QUANTITIES AND THE CHORDWISE 4sND
SPANWISE POSITIONS AT wHICH PRESSURES wiLL RE COMPUTED
RESPECTIVELY, THESE ARRAYS CaAN BE CHANGED BY THE
PETASY, 'XCPY, AND 'ECP' COMMANDS RESPECTIVELY, TWESE
ARRAYS ARE ONLY USED IF A 1S5PANLDAD! OR 'PRESSURE:
COMMAND I8 LATER GIVEN,

THESE ARRAYS ARE DERIVED FROM THE ORIgINAL SPANWISE
CONTROL POINTS ON THF GEOMTERY FILE,

IF (MM ,GT ,NDIML) CALL STOPZ2(Us,
{t NOT FNOUGM ROOM FOR DEFAULT SPANWISE LOAD STaATION,

2INCREASE NDIMY TO t,elLOAT(MM))

IF¢(MM,GT NDIM2Y CalLl STOQP2(UCO,
{'NOT ROOM FOR DEFAULT CHORDWISE PRESSURE STATIONS,
21N, NDIMZ TO by FLOAT(MM))
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IF(MM,GT NDIMZY CALL STOP2cuUCO,
1 'NOT ROOM FOR DEFAULT SPANWISE PRESSURE STATIONS,
eINE, NDIMI 10 PeFLOAT(MM))
JRATIO w JJMAXY! s (MREF#+1}
DO 19% M = | MM
INDEX & NINDEX(M) + JRATID
THETA o OFLOAT (INDEX)WDEL THE
THETSW(M) & THETA
THETCW (M) & THETA
THEYSC (M) a THETA
195 CONY INUE
NTABS a MM
NTABC g MM
NTABSC u MM
50 CONTINUE
c.---...-..-.-.--.-..Ull-..---.....ﬂ-..--n--------.‘U----.--...-----.-‘..-
200 CONTINUE
IF(CONV)WRITE ¢UCD,8010)
C ENTER COMMANDS
READ(UCI 8000) (CARDIM(I), Tuy,d)
COM g CARDgM(1{)
IF (CcOM .,tQ, ETay) GO O 300
IF (cOM EQ, XePs) GO TO 322
IF (cOM LEGQ, SPa%) GO TO 342
IF (com .EQ, ECPY) GO Tp 3eo
IF ¢ecOM LEQ, NET5) GO TC 380
IF (cOM ,EQ, PRES) 60 T0 400
IF (cOM LEQ, FLAS) GO TO 440
IF (rOM EQ, CcONs) GO TO deg
IF (eOM _EG, STOs) GO TO 4Bp
IF (gOM ,EQ, NEWS) GO TO 485
IF (¢OM Eg, WEly) GO 710 1S
IF (rOM kG, KNESy GO TO 499
IF (pOM (EQ, PWESL) GO TO SO0
1F (coM ,EQ, TS81) Gp To S20
WRITE(UCD,8085) (CARDIM(I),I=1,d)
IF(CONTIN) GO TO 2p0
8ToP

c.---....-ﬂ.---.-ﬂ.-...v..--.-..-..--‘-—-.-’.-.------.----.-‘..--“...-‘--
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L9

100

3014

104

ps

3o7

ETASwuwnGIVES ETAS FOR PRINTING THE LOADS,

IF NQOY GIVEN

THE RESULTS WILL BE THE SAME A8 lF GIVEN WITH

NTYPE =z

ENTER VALUE FOR NTYPE
IF¢cONYY WRITE (UCO,80710)
READ(UCT,B020) NTYPE

IF¢NTYPE EQ,0) GO TO 301
IF(NTYPE ,EQ,1) GO TO 304
TF¢NTYPE ,EQ,2) GO TO 308
IF{NTYPE,E0,3) GD TG 312
TE¢NTYPE ,EG,SY GO TOQ =17

1F ¢,NOT,CONV) CaLL STOPZ(UCO,
1t NTYPE INVALID 1,FLOAT(NTYPE))
WRITE (UCO,8075)

G0 YO 300

NTYPE & 0
NG 3 (JJUMAX#1)/(MREF+1)
GO Yo 30S

NTYPE =

IFtcONV) WRITE(UCD,B8080)
READ(UCT,B020) NQ

11 =2

12 & (JJMAY ¢ 1) / W@

NTABS & 12 = §

iIFtHALF) NTARS & l2/2

DO 307 J @ NQ,JUPPR,NG

It 8 1t +

THETSWeI1) o pFLOAT(J)*pELTHE
IFeHALFY GO 10 307
I?:I?.-i

THETSW rI2) & PID=THETSW(I])
CONTINUE

&0 10 260

MNTYPE = 2
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[a Ka)

lg M)

JoR IF(cONY) WRITE(UrO,808%)
READ(UCI,8020) N&Ta
Ié = N8TA + |
NUPPR m 12,2
NTABS = NSTA -
IF(HALF) NTABS g NUPPR
DYTHEYA ¢ PID 7/ DFLOATINSTASY)
DO 310 It = 1, NUPPR
THETSWely) = OFLOAT(I{) « DTHET,
IF¢HaALFY GO TO 310
12 s 12 - |
THETSW(12) & PID » THETSW(IY)
31 £ONTINUE
6O T0 200

NTYPE & &
31> NTABS »
ENTER TaABLE OF V)L UES FOR ET,
IF (CONV) WRITE(ULN,8090)
313 NTABS o NTABS +
READ(UCT,B03S) THETSw(NTABS)
IF(THETSW(NTABS),LT,1,00y GO TO 313
IF(NTABS.LE.NOIﬂqj G0 70 344
CALL STOPZ2¢ULO,
1' TOO #aNY ENTRIES IN SPANLDAD ETA TABLE 1,
PENGL(THETYBWINTABY YY)
314 NTARS = NTARS = |
DO 316 N & |, NTAGS
316 THETSW(N) ¢ DARCOS(THETSW(N))
0 Yo 200

NTYPE & &

317 IF(CONV) WRITE(UCD,8087)
READ(UCT,8035) ETMIN,ETMAX,DETA
IF(DETA,EQ,0y DETA ¢ ETMIN
IF(ETMaAX EQ 0) ETMAX = 9999
THETSW(L) & pTMIN
NTABS & ¢

318 IF(THETSW(NTABS) GY _ETMAX) GO YO 319
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NLAST = NTABS
NTABS g NTABS + ¢
THETSWINTABS) = THETSW(NLAST) + pETA
&0 10 38

319  IF(NTABS GT NDIM1jCALL 8TOP2(UCO, _
1 1SPANWISE LOAD TABLE SIZE EXCEEDED 1,FLOAT(NTABS))
MTABS g NTABS o 1§
Do 321 | = §,NTABS

321 THETSWel) 2 DARCOS(THETSW(I))

60 10 200
c-.-'-.----..--'--.-‘--.-.--.---......------'----.....ﬂ.-----.-.......-'.
¢
¢ XePweDEFINES xt$ FOR PRINTING THE cHORDWISE PRESSURE
¢ DISTRIRUTIONS

322 IFtCcONV) WRITE(UeD,8079)
READ(UCT,B020) NTYPg
IFeNTYPE EG,0) GO TO 323
IF(NTYPE,EQ,q) GD TO 324
IF(NTYPE EG,P) 0O TO 328
1IF(NTYPE ,EQ,3)y GO TO 332
1F(NTYPE ,EQ,4) GO TO 33
1P E(NTYPE EQ,5) gO TO 338
IFt NOT,CONVY Call STOPZ(UCO,

1t NTYPE INVALID ', FLOAT(NTYPE))
WRITE tUCD,B075)
GO T0 322

C

c NTYPE o o

323 NG & (JJIMAX4I)/(MREF ¢ 1)
GO To 325

C
C NTYPE = | .

Ypu IF(CONV) WRITE(UCO,B8080)
READ(UCY.8020) NG

325 11 = ¢
12 = (JJMAX ¢ 1) / NG
NTABC ® 12 = |
DO 327 J ® NG, JUPPR,NO
11 2 11 « 1
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THETCH(¢11) ¢ DFLOAYT(J)*DELTHE

12 2 12 « |

THEYCW(I2) =& PID = THETCW(IY)
327 CONTINUE

GO T0 200

c NTYPE &

328 IF(CONV) WRITE(UCD,8084%)
READ(UCT,8020) NSTA
12 m» NSTA 4+ |
NUPPR o t2/¢8
NTABC g NSTA
DTHETA = PID/DFLOAT(NSTA ¢ 1)
00 330 lf = 1,NUPPR
THETCW(I1) = DFLOAT(I1) » DTHET,
12 = 12 &
THETCW(12) & PID » THETCW(I{)

330 CONTINUE
G0 TO 2¢0

NTYPE 3 1 OR 4
332 NTABC =
1F (CONV,aAND,NTYPE EQ,3) WRITE (UCD,809%)
IF tCONV,AND NTYPE EQ,4) WRITE(UCD,8092)
3134 NTABCeNTABC)
READ(UC],B8035) THETCW(NTABC)
IF(THETCW(NTABC),LT,1,) GO YO 334
IFENTABC,GY ,NDIMay Call STOP»UCO,
1' 100 MaNY ENTRIES IN X OR Cul TaBLE!,
2SNGL(THETCW(NTABC)))
NTABC » NTABC a
IFINTYPE ,EQ,4) O TO 336
NG 335 N = | ,NTABL
335 THETCW(N) = DARCOS(LTHETCW(N))
G0 10 200
336 DO 337 N a 1,NTABC
337 THETCW(N) a DARCOS (1,002,000 « THETCW(N))
GO T0 200



¢ NIYPE g &
338 IF¢cONV) WRITE(UCD,B095)
READ(VUCI,B8035) XMIM,XMax,DX
IFCXMAX EG,0,) XMAX = ,9999
IF(DX,EQ,0,) DXuml ,¢XMIN
NTABC = ,
THETCW(NTABC) a XMIN
339 IF(THETCW(NTARC),GT,¥MaXy GO TO 340
NLAST » NTABC
NTABC = NTABC o+ |
THETCH¢NTABC) x THFpTCW¢NLAST) + DX
0 TO 339
140 IF ¢NTABC GT NDIMZYy Call STOP2.UCO,
1 'CHORDWISE PRESSURE TaBLE SIZE EXCEEDED 1',FLOATINTABC))
NTABC g NTABL »
DO 341 I = 1| ,NTABC
34y THETCwW(I)e DARCOS(wTHETCW(L))
50 Y0 200

b L T3 2 A 2 A 2 A R R X R AR RN R R R R R RE YT I 2 X 3 2 0 2 X 2 L B XA R 2 L £ 2 N & 0 b L A X J
b

SPANLOADS=w«PRINTS RESULTS AT SPANWISE STATIONS
DEFINED BY ETAS8 COMMAND. IF THE ETaAS COMMAND Has
NOT REEN oIVEN THE EFFECT 1S TuE SAME aS IF 1T WERE
GIVEN WITH NTYPE ¢ §

34p WRITE(U6,9000)

no 3S6 | = 1,LL

WRITE (US,9014) L

CLTRMaBNKL1,1.L)

IF(TESTNY) CLTRM2CLTRM+ ,SeBNKi(2,1,L)

TEST3I=CLTRM NE,O,

CLCCLCuw] ,E=i

TEST = SLOAD(L),OR,ASLO0AD(L)

KL = ¢

KJUMP =

IFCASLOQADCIL)) KL & 2

IFLTEST) KJUMP = 2

DO 355 N & |,NTABS

THETA g THETSW(N)

IF(TEST AND,THETA BT, (Pl2+1,n+4)) GO TO 355

[aNa R Na e By
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345

s NalaNeNe Nel

149

350
3S»>

oM

QMOMNT 3 GUARTER CHORD MOMENT

GMOMNT = 0

GAMMABO,

DO 345 K & KL ,KK,KjumpP

SKTHEY & DSIN(DFLOAT(K)STHETA)

GAMMA = GAMMA ¢+ SKTHPT#BNKi(1,K,L)}

IFCTFSTNY) GAMMA x GAMMA + SKTHETe,SwBNK](2,K,L)
IF(TESTNI)UMOMNT z OMOMNT 4 S#SKYMET#BNK{(2,K,L)
IFLTESTNR)GMOMNY = GMOMNT + ,SeSKTHET*#BNKS(3,K,L)
cONTINUE

GAMMA g NONDIMENSIONAL CIRCULATION = (CLsC)Y/¢2R)

AMOMNT g NONDIMENSTONAL PITCHING MOMENT LOAD
gleslHM(ls74)*Cy /B

ETAS o DCOStTHETR)

A LINEAR INTERPOLATION WILL BE USED 10 OBYaAIN THE
CHORD/¢B/2) AT THE CURRENT ETAS STATION

(ETa) 18 IN DESCENDING ORDER

IF(ETAS LY ,ETA¢2) w1 ,Dw6) GO TO 349
Jt = 2

G0 T0 38>

CONTINUE

0C 350 J = 3,JJMax

Ji = J

IFCETAS ,GT,ETA(J)) GO TO 352
CONTINUE

CONTINUE _

CGREB2 8 CORDIP(Jy) + rCORDIP(J;)-CORDIP(Jl-l)]/
§ CETACI1)wETAC Lot )Y (ETASETAC 1))

SECTIONAL LIFT COEPFICIENT
CL @ 4, +GAMMA/CORDRR

OVERALL LIFT COEFFICIENY
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356

ASPECT RaTID FRUM GEOM FILE 1S 4(RREFa#2)/AREA,

CCL a (Pl 2)w(Bawd AREA)«(BNK{(f,1,L)+ SANKY(2,1,L)),

BRaT10 FROM GpOM™ FILE 15 RREF/(B/2),

THUS
(CL*C)/(COLYCAVG)BGAMMAWY /PTI#BRATIO (BNKL (1,104 SeaNKi(2,1))

FOPT = 4,/P]
IF(TESTS) CLCCLCxGAMMALFOPILBRATIO/CL TRM

CENTER OF PRESSURE RELATIVE TO THE LOCal GUARTER CHORD
TEST2 o ABS(GAMMA) ,GT .,y ,E=SaABS(QMOMNT)

TFC(TEST2) COP mw 25¢ GMOMNY /AMMA

IF¢TEST2) WRITE (U6,900%) ETAS,GAMMA,CL,CLCCC,UMOMNT,
{COP

IF(,NOT ,TEST2yWRITF(U6,9005y ETAS,GAMMa,CL ,CLCCLC,

| GMOMNT

CONTINUE

CONTINUE

6O TO 200

LA A A A A A A L L AL A Al 4 LA L L ALl YL L)y RiTITI XIS RIS Y22 P23 YR XY R 2P0 2 203

kg

LR

ECPwweDEFINE ETAS FOR PRINYING THE ¢HORDWISE PRESSURE
TF¢cONV) WRITEcUcD,84570)

RpaD(UCI,8020) NTYPE

IF¢NTYPE ,FO,0Y GO T0 364

IF(NTYPE,EG,1) GO TO 364

IF(NTYPE , EG.2) GD TO 368

IF(NTYPE,EQ,3) GO TO 372

IF(NTYPE ,EQ,%) GO TO 376

IP(CONV) WRITE(ULD,8078)

IF¢CONV) GO TO 360

CALL STOPZ2(UCO, ! NYYPE INVALID!, FLOAT(NTYPE))

NTYPE = n
NG m (JJMAX®L) / (MREF+1)
GO TO 18S

NTYPE s

36t IFecONV)Y WRITE¢UCO,8080)
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o Na)

365

367

368

370

372

373

READ(UCT,R020) NQ

1t = ¢

12 & (JJMAX+{) /NG

NTABSE & 12

IFCHALFINTABSC s f2/2

DO 367 J » NO,JUPPR,NG

It = I1 + 4

THETSC¢It) = DFLOATY¢JY*DELTHE

IF (HALF) GO TD 167

12 3 12 « ¢

THETSC¢l12) a PID«THEYSC (1Y)
CONTINUE

G0 TO 200

NTYPE = 2 )

1F (CONVIWRITE (UCD),808¢)
READ(UCY,8020INSTA

12 = NSTA 4 |

NUPPR a 12,2

NTABSC m NSTA

IFtHALF) NTARSC g NUPPR
DYRETA = PIp / pFLOAT(NSTASY)
DO 370 11 = {,NUFPR

THETSCe¢14) o DFLOAT(T¢) « DTHET,

IF(MALF) GD TO 870

12 = 12 = 1 _
THETSC¢I2) & PID « THETSC(1t)
CONTINUE

G0 Y0 200

NTYPE = 3

NTABSC & 0

ENTER TABLE OF VALUES FOR ETa
IF(cONY) WRITE(ULD,8090)
NTABSC s NTABSC + 4
READ(UCT,B803S) THETSCINTABSE)

IFCTHETSC(NTABSC), LT, 1, GO TO 373

IF(NTABSC LE _NDIM3y GO T 374
IF ¢ NOT,cONVY pat L SYGP2¢Uc0,



S¢

) TOO MANY ENTRJES JN PRESSURE ETa TABLE',
2SNGL¢(THETSC(NTABSC) )
PAUSE 170U MaANY ENTRIES IN PRESSURE ETa TABLE!
374 NTABSC = NTABSC » |
DO 375 N = |,NTABSC
3758 THETSC(N) s DARCOS(THETSC(N))
G0 10 200

ann

NTYPE 2 g
376 IF(CONV) WRITE(UCO,8087)

READ(UC],803%) ETMIN,ETMAX,DETA

IF(DETA,EQ,0,) DETA g ETMIN

IF(ETMAX EQ 0,) ETMAX = ' 9999

THETSCt1) = ETMIN

NTABSC =
377 IFf?HETSC(NTABSC).GT;ETHAX) GO 10 178

NLAST g NTARSC

NTABSC 2 NTABSC 4 | ,

THETSCeNTABSC) o THETSC(NLAST) 4+ DETA

50 T0 377
178 IF(NTABSC,GT ,NDIM3Y CALL STOp2(UCD, :

1'8PANWISE PRESSURE TABLE SIZE EXCEEDED ! ,FLOAT(NTABSC))

NT‘BSC 2 NTABSC - |

DO 379 I = 1,NTABSC
179 THETSC(I) = DARCOS(THETSC (1))

0 Y0 200

c..'-..--—--'-"-.-ﬂW-ﬂ--'..------------...---ﬂ.-.--.--.-'-------.'-..--.

r_ .
c NETLOADSemwCOMPUTES AND PRINTS OVERALL RESULTS, CL,cMP
¢ (P1lTeH MOMENTY, pMR¢ROLL MOMENTY, LEFT aND
¢ RIGHT ROOT RENDING MOMENTS, LEFT aNp
¢ RIGHY LIFTS, LEFT AND RIGHT [ENTERS OF PRESSURE,
c CDI, VORTEX DRAG FACTOR (COI, CLw#2,/(PlnaR))
380 IF(CONV) WRITE(UCD,9012)
READ(UCI,8020) JJ,NOUT
bo 399 L v §,LL
WRITE(US® 49014) L

c THME ASPECY RATIO IN allL THE FORMULAS WORKED OQUT
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38%

Ha8 BEEN THE EFFECTIVE aSPECTY RATID, Baa2/AREA,

BUT 4R FROM GEOM FILE !S uwBREFax2/AREA AND BRATIOC &

2 « BREF/B, SO THE EFFERTIVE aSPEcT RaTIO IS8

AREFF 2 AR/BRAYIDww2

ALSD NGYE THAT (BARBR g LONGITUDINAL REFERENCE LENGTH
BREF S0 CBARBY s CBARBR » BRATID ¢

LONGITURINAL REFERENCE LENGTH / (R/2)

STORy & SPANLOAD COEFFICIENTS(R),H2,,,)
CLeC/(28) a B1 * SIN{THETA) + 82 o SIN(2#THETA) ¢ ...
DO 381 K ® |,KK

STOR1(K) ® BNKI(1,k,L)

IF¢TESTNy) STOR{¢k) & STOR{(K) ¢ ,5 * HNK{(¢2,K,L)

LIFT COEFFICIENT
CCL = CONt ¢ 8TORfry)
WRITE(UE,9016) crt

INDUCED DRaG

3UM & 0,

Ke s KK ¢

DO 382 kK ® { KX

Ke & K2 o |

SUM & SUM 4 FLOAT(k2)#STORI(x2)nn?2
€01 = CON2 & SUM

WRITE(US,9018) rol

TF(STO0R1(1)slTol FeEegUMyYy GO TO 383

VORYTEX DRAG FACTQOR
VORD u SUM/STORj ¢y )ea
WRITF(U&,9020) VORD
cONTINUE

ROLLING MOMENT
CMR = CON3Z®STOR{(¢) , BRATID
WRITE{UH,9021) MR



aNuEaNaNalals e Nel

o

iL

ROOY BENDING MOMENTS

CMBF z BENDING MOMENY OF RIGHMT HALF

CMBM g BENDING MOMENY OF LEFT MaLF

BOTH QUANTITIES ARE OEFINED IN THE STHUCTURES SENSE,
I,E,, ROTH WILL RE POSITIVE FOR aN ELLIPTICALLYa
LOADED WINp WITH POSITIVE LIFfT,

SUM = 0,

K 2 KK +

DO 392 Ki = {,Kk

Kz K w |

IF(MOD(K,2),EQ,0) GO TO 392

BACKWARDS SUMMATION USED FOR ACCURACY
S5UM g SUM 4 FLOAT((MOD(K+3,4)=¢))/FLOAT(Kaaowi) »
t18STORY (k)
392 CONTINUE
CMBP = AREFF = (SUMePIR48TOR{(2))/BRATID
CMBM = AREFF » (SUMwPIR#STORi(2)),BRATIO
WRITE(U&,9024) CHBP
WRITE(US,9026) CMBM

LIFT ON RIGHMT AND LEFT SIDES

SUM = 0,

K a KK ¢

p0 393 Ki = {,KK

K = K o 1§

IF{MOD(K:2)oNF,0) GO TO 393

SUM a SUM « FLOAT(R&(HOD(K+2, 4.1/

IFLOAT(K2e2u] )eSTORY (K)
197 CONTINUE

CLP a AREFFw(PI4eSTOR) (1)=8UM)
CLM = AREFF«(PlA*STOR|(1)+SUM)
WRITE({U®,9028) CLP
WRITE(U6,9030) CLM



8L

oo

NAcooOoMOoo

Moo

304

3195

196

SEMI«SPAN CENTERS OF PRESSURE
TEST3=CLP NE, O,

IF(TEST3)ICPPs CMBP/CLP
IFLTESTSINRITE (U6)9032) (PP
TESTIaCLM,NE, 0,

IF (TESTS)CPMamCHAM/CLM
IF(TEST3)IWRITE (Ub,9034)¢PH

PITCHING MOMENT

PITCHING MOMENY CaAN NOT BE INTEGRATED ANALYTICALLY FOR
A GENERAL PLANFURM, BSUBROUTINE INTGRY WILL RE USED

FOR THE INTEGRATION,
DUM m AREFF /CHBARER

D0 397 J = ;,JJMAx

SuMm = 0,

S5UMt n 0

DG 396 K 8 |,KK

INDEY 2 Jak

INDEX n MOD(INDEXwy,I8URY) + |
IF(INDEX,GT,JJMAXyY GO TO 190
SKTHET ® STHETA{INDEX) '
GO 10 19%

INDEX = INDEY ., JJMAYX!Y

SKTHET g «STHETA(INDE X}

CONT INUE

SKTHET e SIN(K#THETAY WHERE
THETA s ARCOS(ETA(J))

SUM 3 SUM = SKTHET s STORy(K)
DUML & BNKI(1,K,L)*SKTuET

IFCTESTNL) DUMt = DUM| ¢ BNK{(2,K,L)*SKTHET
IF(TESTNZ) DUMI 3 DUM| = JOWBNKY (3,K,LINSKTHET

SUMY = SUuMI 4 DUM|
CONTINUE :



64

s e EaNaly!

197

iz EnNaEnEasRaly Ne

398
199

SUM 2 «SUMMATION (K31 ,KKISIN(K*THETAYY
(BlK + 5 « B2K) & =CLwC/28
SUMY = SUMMATION (K=t KK)SIN(K*THETA)®
(B{K ¢ B2K = ,S#BIK) = w2 «CM(LE)*C/B
STOR2(J) B DUM » (XSILIP(J)#8UMw ,25«CURDIP(J)}*SUM])Y
CONTINUE

THE INTEGRATION FOR PITCHING MOMENT WILL RE DONE WITH
INCREASING NUMBERS OF INTEGRATION BOINTS, 1T wWill
STARY wITi MREF POINTS AND INCREASE UP TO JUMaX
BUT w07 EXCEED JJ,

THE DEFAULT FUR JJ 18 JJIMaX

NOUT I8 THE OUTPUT LEVEL FOR SUBROUTINE INTGRT,
NOUT a 0 I8 USUAL

WRITE (UL ,9036)

IFfJJ.EOOO) JJ & JIMax

J w MREF

TEST3eCCLNE, G,

NO 398 N = 1,10

CALL INTGRY{J,JIMAXN, JIMAX g TA,STHETA,STOR2,NOLNDT,ETAD,
1STORL, U6, NOUT,NLEFT,cMP)

IF(TESTY) XCPaw(CMP,CCL

IFCTESTI) WRITE(Ub,2038) J,CMP,XCP

IFE,NOT, TESTIIWRITE(UG,9038) J,CMP

JorJ e+ J e

IFt¢J,GT,JJMAXY GO TO 399

IFtJ,GT,JJ) 6O 1O 1399

CONTINUE

CONTINUE

60 TO 200

cO--’Q-.--..-.--.--------‘-'-..--'--.---.-.------ﬂ.--ﬂa-ﬁ------ﬁ-------‘.-

YD

400

PRESSURESewaCOMPUTES AND PRINTS THE LIFTING PRESSURES At
THE CHORDWISE LOCATIONS DEFINED pY THE XCW
COMMAND AND THE SPANWISE LOCATIONS DEFINED
RY TKE ECP COMMaAND,

CONTINUE

DO 428 L=t,LL



iz Eaks EnNaNg]

4ol

41}

iy 2

415
q 7

|

WRITE(Us,9014) {

DO 425 NS ® ¢,NTABSC

FTAS u OCOS(THETSC(NS))

IF ¢ SLOAD(L) ,AND,ETAS,LT,=1 ,Ewdy GO 1O 425
IF (ASLOAD(L) ANDETAS,LT, 1,E04) GO TO 425
WRITE(U®,9042) ETas .

A LINEAR INTERPOLATION WILL RE USED TO OBTAIN THE
CHORD/tB/2) AT THE CURRENT ETAS STATION

(ETa) 18 IN DESCENDING ORDER

IFCETAS LT, ETA¢2)m,Dub) GO TO 401

Ji o ¢

GO TO 4o}y

CONTINUE

DO 4dpe J = 3,JJMay

J1 = J

IF(ETAS,GT,ETA¢Jd)) GD TO 403

CONTINUE

CONTINUE

CORDB? = CORDIP(J{) + (CORDIP(J1J-cORDIP(J1-1)),
(ETACJI)=ETAC I wl) )ncETAS®ETAC 1))

DO 41§ N o {,NMAY

STOR{(N) = O,

DO 412 K = §,KK

DTHETA = DSIN(OFLOAT(K)®THETSE (NS))

N0 412 N = |, NmAx

STORI(N) = STORY(N) ¢ ANK|{(N,K,L) * DTHETa

DO 424 NC o 1, NTABC

THETA g THEYCW(NC)

DELCP o STOR1(1) /TaAN(,S«THET,}

IF (NMax , LT,2) GO TO 417

DO 41% N » 2,NMAY

DELCP = DELCP 4 STOR{(N) » DSIN(DELOAT(N= ) #THFTA)Y

CONY INUE

DELCP a EOP] « DELCP,CORDB2

X & «»DEOS{THETA)

CHI = ,5 * (1, ¢+ )



I8

WRITE (U6,9044) X,CHI,DELCP
424 CONTINUE
425 EONTINUE
428 CONTINUE

60 T0 200
c-.-l-...----...-‘---ll-.-.--.----..-------.---..----..-D..-ﬂ-ﬂ..-...-ﬁ--HI
c
€  FL AP

duan CONTINYE

WRITE(Ub,9040)

o0 Tn 200
c--.-.-----------'-.---------..I---...---'.I-..---.---HD-.---....‘-.‘..-.
r
c CONTINUEweaC AUSES PROGRAM TO CONTINUE EXECUTION IN BATCM
C MODE EVEN [F AN INVALID COMMAND IS ENCOUNTERED,

sd CONTN =z ,TRUF,

GO TG 200
c-.-......-.-.--.‘---D...Q.-..-I-ﬂ--.-.-ﬂﬂ--.---......-.-....-I...--..-.-
t
c STOPwaHa TS EXECUTION

480 WRITE(U®,9050)

SToF

c-..--.-..-----D-.-.-------.----.-'-.---.--.-.-..'.....'..'.-----..-..-.‘

o

o NEWwwSTARTS A NEW CASE, READS NEW SOLUYION FILE AND
o (MAYBE) A NEW GEOMEYRY FILF

48S RETURN
C
c KNEW=aSTARTS A NEW CASE, READS 4 NEW SOLUTION FILE
c AND (MAYBE) 4 NEW GEOMETRY FILE, RETAINS CURRENT
c STATIONS FOR PRESSURE aND SPAN_LDARS

400 RFTURN

£

c.-ﬁﬁ.HUKI.--ﬂ..ﬂ--D.--ﬂ-..ﬂ..-.....D.-'I.-.-.-'.ﬂ----.---.'ﬂ-----.--.ﬂ'ﬂI

%00 CONTINUE

€

Lavsess PKEIGHTS COMMAND PRINTS THE CURRENT WEIGHTS
WRITE(UCD,B0u4S)
DO 505 Ls=i,LL



505 WRITE(UCD,9051) Ls (WEIGHTC(I,L),lul,NCDIM)
GO TO 200

c.---.---.._--?.-D--..-'-'.....'-----.-.--.--...--ﬂ- W.ﬂ...----...--------p

C
520 CONTINUE

¢ L o o

Coonee 7SS COMMAND ALLOWS USER TO GIVE TSS COMMANDS T0O OPERATING SYSTEM,
CoowsaTSSCOM I8 AN ARRAY IN WHICH TO STORE THE COMMAND AND IS NOT NEEDED
Coreo o OTHERWISE,

C
READ (UCI,Qo0%2) TSSCOM
CaLl OBEY(B0,TSSCOM)
60 T0 200

o

c--!.---!.G.-.-..__-'.-_.-_-.-...---------.--..II-.'.--'IIOI--..'..-.....-.--.-..-.---

o

o

o

8000 FORMAT(/,' MACHM 2 1,FB,u/,' (B/2)/BREF ® 1,

1F8 4/,t CBAR/BREF s ',F8 4/,

¢! ASPECLYT RATIO 8 t,fB,u/)

8010 FORMAT() ¢ 1 )

8015 FORMAT(t ENTER COMBINATION CODEs )

8020 FORMAT(1615)

8025 FORMAT () COMBINATION 1,13%/)

8030 FORMAT(' ENTER WEIGHTS OF PIRST !,11,) CASESI )

8035 FORMAT(BF10,0)

8090 FORMAT(t ENTER WEIGHTS OF LAST ',13,t CASESS )

804% FORMAT(iHI//t WEIGHTS! /)

8060 FORMAT(4A3)

8065 FORMAT (Y INVALID COMMAND 1,4a3/)

8070 FORMAT(' ENTER NTYPE! )

8075 FORMATCT NTYPE INVALID!'/)

8080 FORMAT (1 ENTER NG )

B08S FORMAT(! ENTER NSTa! )

8087 FORMAT(! ENTER ETMIN,ETMAX,npETA! )

8090 FORMAT(t ENTER TABLE OF ETASew] PER LINE 1,
1'ENDING WITHM VALUE GREATER THAN 1)

8091 FORMAT(' ENTER TAQLE OF X VALUES' )



£8

aQ9g

FORMAT

{t ENTER T4BLE OF CHM1 VaLUES) )

8095 FORMAT(!' ENTER XMIN,XMaX,DX ' )

000 FORMAT(//ZpSX YETAY 7%, 1CLAC/DR 06X, 1CL 1,2,
1'CL*C/7CCLCAVG T 22X, 120 174)C/R s 2N 1C, P, (1/76) 1)
9005 FORMATCIXsU(F10,6,1X),)3X,2(F10,6,1X))

9032 FORMAY (! ENTER JJ aND NOYTH )

9014 FORMAT(/, ' COMBINATION t,13/

]) wveeneomesnsesnwe!)

9016 FORMAT(! CL', 17X, '4Fll,6)

9018 FORMAT{' INDUCED DRAG z 1,F11,8)

9020 FORMAT(t VORTEX DRAG FACTOR = 1,F11 6)

9021 FORMAT(t ROLLING MOMENT M/ (QaSw2apRpF)1,13X,Hz ,

lFi2,s)

9024 FORMAT(! RIGHT ROOT RENDING MOMENY MAR/(UxS#BREF)

1F11,6)

9026 FORMaT(! LEFT ROOT mENDING MOMENT Mgl /(Q#SepREF)

1Fll,A)

9028 FORMAT(1 LIFT ON ETA,GT,0 =& i,F11,6)
9030 FORMAT(t LIFT ON ETA LT 0 3 !,Fi1.6)
9032 FORMAT(! CENTER OF PRESSURE OF RIGHT HALF, Y/BRgF

1F1148)

9034 FORMAT(1 CENTER OF PRESSURE OF LEFT HALF, Y/BREF

1F11.:6)

9n%s FORMAT(! PITCHINg MOMENT ABOUY X = 0!,

1! AND
t 1

CENTER DF PRESSURE !/
JUy TX,'CM/(O®SeCBARY 1, 7X, X {C P,)/CBARY)

G038 FORMAT (3%, 13,F18,6,F19,6)
9N42 FORMAT (/1 ETA ' 1 ,F 11 ,6,/,8X,1X),12%,icH]1,10X,
1 'DELTA=CPY)

Q04d

04e

5050
9051
9052

FOHMATY
FORMAT
EORM,T
FORMAT
FORMAT
END

SURKOUTINE INTGRT ¢JJ, JJR, JJIMaAX, ETa, STHETA, F, ND, X,

JOUTR,

tIXeFi0,8sF10,05F1b,86)

(/¢! THIS FEATURE HAS NOT BEEN PROGRAMMED /)
(/:'PROGRAM HALTED DUE TO STOP COMMAND! ;)
CVOCOMBINATION! , I3/(6F10,8))

(20Au)

NLEFT, ValLlh

LY

1y

Yev,

ceecoececcececececococeeceeccccegccecceccceceececceeccecececccccccccececceeccceccceeccecce

¢

C



he

ccceccececccceocecececccceeccececeecceeceeeeeeecceeceeeceoece
c
ConeesSPECIFICATION STATEMENTS
DOURLE PRECISION ETa, Sum, PI1, TD , STHET:
INTEGER OUTR, out, W
LOGICAL CONTY, CONT{

C PROGRs4M TO INTEGRATE FeX)#SIN¢X) FROM o TO PI BY 4 TRAPEZOIDA|L RULE ¢
¢ MODIFIED TO alLLOW FOR SPECIFIED DISCONTINUITIES, o
c THE DISCONTINUITIES May BE DISCONTINUITIES IN SLOPE OR VALUE, £
¢ IF aNY DISCONTINUITY 1S a DISCONTINUITY IN VALUE aAND THE LOCATION d
c OF THE DISCONIUITY {OINCIDES WITH AN INTEGRATION POINT, THE PROGRaM ¢
C  ASSUMES TH,Y THE CORRESPONOING ELEMENT OF F IS8 FILLED WITH THE LIMIT o
c AVERAGE VaALUE, ¢
¢ e
€ THE PROGRaM S8 WRITTEN TO BE MaACHINE INDEPENDENT ¢
c £
C t
¢ JJ s NUMBER OF STATIONS T0 USE IN THE INTEGRATION C
c JJR # NUMBER OF VaLUES OF ¢ C
o JJIMAX » NUMRER OF VALUES OF ETA AND STHET, £
¢ ETA ® COS¢THETA) AT JUMAX STATIONS C
¢ STHETA g SINCTHETA) AT JJMAX STATIONS r
¢ F = THE FUNCTION VALUES AT JJR STATIONS c
c ND e THE NUMBER OF OISCONTINUITIES c
( X B A VECTOR CONYAINING THE DISCONTINULTIES c
c Y s THME X VECTOR AFTER REORDERING FROM HIGH TO LOW AND C
o ELIMINATING VALUES OUT OF RANGE, DUPLICATED VALUES, c
c AND VALUES WITHIN EPS OF aANY INTEGRATIUN STATION, ¢
c OUTR » AN INTFGER GOVERNING THE OUTPUT OF THIS PROGRAM’ r
c NLEFT & THE NUMBER OF Y.VA{UES, '
C VALU s THE QUYPUT VALUE OF THE INTEGRaL ¢
c r
c e
o ‘ ' r
c ALL THE INPUT VARIABLES ARE RETURNED ¢
¢ o
c THE XoeVALUES ARE COMPLETELY UNRESTRICTYED, wUT THE CORRECTIONS wILL v
C NOT NECESS8aARILY BE DONE CORRECTLY IN ALL CASES’ f
¢ t

ceecceeecececcececceecceecce



DIMENSION ETa(JUMAX) s STHETA(JIMAX), F(JJIR), X(ND), Y(ND)
NIMENSION ETr4), FUNC4)
EQUIVALENCE (YTEMP,YDUM)

DATA PI /3 141592653589793 poy

DATA EPS /§,EeS/
¢
Coveasdd, JJR, AND JJMAX MUST LINE UP PROPERLY, IF THEY p0O NOT THE
CoaveoPROGRAM WILL WRITE 4 MESSAGE TO THAT EFFECT AND MaALT EXECUTION,
. )

TE(MOD(JJIMaXet, JJR®1) ,NE, 0) GO TO 910

IF(MONCJIR  +4, JJ +1) NE, 03 GO TO 940

JIdlelJs+d

JR1 s(JJR*1)/JJ]}

JR2 e (JIMAX 1) /J0)

PELTA = PI/pFLOAT(JJY)

S5UMmo

OUTes QUTR

L=
v

vsasyTHE S0 LOOP DOES THE UNCORRECTED INTEGRATION

YOy

00 %0 Jei,JJ

JladJeJR]

J2=JeJRp

SUMBSUMSTHETA(J2)I%F (JY)
50 CONTINUE

VALU o DELTASSUM

€
CegoeslF THERE DISEONTINUITIES, TRANSFER TO 200,
£

IF(ND,GT,0) GO YD 200
&0 NLEFTap
IF¢OUT LT 1) RETURN
WRITE ¢W 1)VaALYU ,» JJ
IFCcOUT ,LT, 2y RETURN
IF(ND ,EQ, 0y GD TO 70
WRITE(W,2)
WRITE(W,)3) X
70 IFC(OUT ,LT,3) RETURN



98

WRITFE(Wy4)

DO 75 Jey¢,JJd

JiaJsJRY

JenJeJRe
TS WRITE (w,5) ETA(J2), F(J1)

RETURN . .
c.-..---.---.0-.-‘---.lII--.---.------..'-.ﬂ-.ll------In.-..-----pﬂ----.--‘-’--—.-ll-

200 NLEEFT =& ND

c .
Ceeess PRIOR YO cORREETING FOR DISCONTINUITIES IN SLOPE aAND VALUE THE
Coswss EXTRANEGUS POINTH ARE ELIMINATED FROM CONSIDERATION, a TRANSFER
CovessBACK TOD 60 Wyl L DCCUR IF TLERE ARE NO REAL DISCONTINUITIES,

¢ .

¢ .

Coeee g ARRANGING x IN Y IN DESCENDING DRDER

c

DO 210 NEl,ND
210 Y(N)x X({N)
N0 220 Nzl ,ND
DO 220 JeN,ND
IF{YI{N) ,GE,Y(J))GO Y0 220
YTEMPaY(J)
Y{J)aY(N)
YIN)zYTEMF
220 CONYINUE
IFCNLEFT EG, 1360 Tn 300
LMINZ]
LMAxyeNDwl

C
Coves s REPEATED VALUES ARE ELIMINATED NEXT

c
230 DO 240 L=LMIN,LMAx
IFCaBSCY(L)IaY( L+ )Y LT, EPSYIGO Tp 254
240 CONY INUE
GO0 TG 2&p
250 CalLlL CRUNCH (Y, L LMaAX)
IF(L,GT,LMaAXY 50 TO 260
LMINgL
GO 10 23n



L8

269 NLEFT & | MaXsl
100 CONTINUE

c
Caveas OO SMALL YaVALUES ARE ELIMINATED NEXT
[

YDUMs EPSel,

DO 310 Lay,NLEFT

1FC Y(L).LT.YRUMY GO TD 320
310  CONTINUE

GO TO 330
320 NLEFTIL-l

IF (NLEFT _EQ,0) GO TD 60
330 IFCYINLEFTY,GT,,»YypUMY GO TO &O
400 IF(NLEFT, £G, 1) Go To %S00

L MAXSNLEFTal

YDiMzeYDUM

c
CoegaaTO0 LARGE YaVALUES ARE ELIMINATED NEXTY
v
4

10 IF(Y(L1)LE,YPUMY GO TO 440
CAlLL CRUNCHM[Y,1,LMaX)
GO To 4dig
440  NLEFT = LMAX4d
500 LMINzy
o
CoveerYoVALUES NEARLY COINCIDENT WITH INTEGRATION STATIUNS ARE ELIMINATER NEXT
c
D0 530 JsJRZ,JJIMAX,JR2
ES = ETA(J)
DO 510 LetMIN, N_LgFT
IF(aBS(ytL)=ES),LT, EPS) GO TO S20
Sio CONTINUE
GO TQ S3p
820 CALL CRUNCH ¢Y,L, NLEFT)
IF(NLEFT,EG,01G60 TN &0
IFeL,GT NLEFTYGD To S40
LMIN 8 L
536 cONTINUE
C



CovpeoaT THIS POINT 4L THE EXTRANEOUS DISCONTINVUITIES HMAVE BEEN
Coupao ELIMINATED AND THERE ARE STILL SOME REMAINING, THE REMAINING DISe
Cowes s CONTINUITIES 4RE STURED IN (Y),

c
S40

C

Connne
Cosnres
Connva
c'....
c..-.'

¢

600

610

620

KOUNT » o

CONT « ,FALSE,
VALULeVALU

IF‘J\J.LT. 4y g0 10 800

AT THIS POINT THE PROGRAM WILL MAKE THE NECE58ARY CORRECTJONS,

IT WILL NOT BE ABLE TO DO THIS RIGHT UNDER CERTAIN CONDITIONS,

IF THERE ARE DISCONTINUITIES IN TuE FIRST OR LAST TWO INTERVALS,

R MONE TH4N ONE DISCONTINUITY IN aN INTERVAL, OR DISCONTINUITIES
IN ADJACENT INTERVALS, THE CORRECTIONS WILL mo; RE DONE RIBHT,

EY(1)mETA(JR?)
ET(2)aETA(22JRD)
ETC3)SETA(S#JR2)

CoRRgo

CONT1m FALSE,

JMAXeJ el

LMINS|

0O Y00 Jsi,JMAX
INDEX®(Je3) 0]
ETCA)RETA(INPEX)

DO 600 L= LMIN,NLEFY
IFCY(L) ,GT gT¢2)) 60 TO 600
IFCYC(L) ,GT,rT¢3)) GO TO #1090
CONTim FALSE,

60 TO 690

CONTINUE

GO TO 79

INDEX=p

JPleJex

DO 620 KaJ,JP}

KigkKaJR]

K2zKaJR2

INDEX=INDEX+
FUNCINDEX)eF (K1 )aSTHETA(K2)



TO e DARCOS(DBLEtY(LI )
D2a TO/DELTAwWDFLOAY(J*S)
03:1,-1‘)3
CORR ® CORR ¢ D2wa2n(FUN(2)»FUN 1)) + D3w22x(FUN(3ImFUN(4))
1 ¢ (2,%D2 = 1, )0 (FUN(2)"FUN(3))
CONT s CONT,OR_CONTY
CONTsz | TRUE,
MOUNTe=KOUNT &1
IF (KOUNT EQ NLFFTYG0 TO 790
690 CONY INUE
ET¢1)oET(2)
ET(2)EET(3)
ETC(3)2ET¢4)
LMIN=L
700 CONTINUE
790 VALUaVALU +CORR#DELTA/2,

c'-..."".'..-.---.----..-'--.-'.---‘-...-------------.--..----'-'-.'Q-.--.-.--

£

0 CopessTHIS I8 THE END OF THWE COMPUTATION, THE REMAINDER OF THE PROGRAM

© Cveas 18 OUTRUT,

£

800 s ¢OUT LT, 0} RETURN
IF (KOUNT NE _NLEFTYIGO TO 819
IFCCcONT) 6D TO 810
IFedJ.L1,4) 60 10 BLO
1F ¢QUT,GT,0y GO TD A2p
RETURN

810 OUT =sMAXa(0UT,2)

820 WRITE(W,&) YALUL,VALU.JJ
IF (QUT,LT,.2) RETURN
IF (KOUNT EQ NLEFTY 6D TD B30
KOUNY = NLFFT = KOUNT
WRITF{we?) KOUNT

830 1F ¢, NOT _CONT) 60 TO Bdo
WRITE(W,R)

8490 IFtJJGT,3)60 70 B850
WRITE(W,9)

850 WRITEtW,10)
WRITF{W,;3) X



06

Q10

o N &

10

KRITE(W,11)
HRITE(wW,3) (YCN),Nai NLEFT)Y

GO TDO 7o

WRITE (W, 2) JJ, JJR, JJMax

§ToP

FOR"AIfESFOV‘LUE QF THE IN?!GR!LVIS ,F]S.T I 10!, ) -

140+ THE NUMRER Or INTEGRATION POINTS USED 1 ,1%)

FORMAT (SURONONE 0OF THE XeVALUES WERE CONSIDERED DISCONTINUITIES /e
117H THE X VEptOR 1§

FORMAT ¢ a&f20,6 )

FORMAT (10MD ETa » 1aX, IKWF}4

FORMAT ¢ Fl2,6, F13,6)

FORMATY ¢ -
101HOTHE UNCORRECTED VALUE Of THE INTEGRAL = yF158,7/ -
2U1H THE CORRECTED VALUE Op THE INTEgRAL = (EL15,7/ -
JdyH THE NUMBER Op INTEGRATION POINTS WAS = 17 ) )

FORMAT (25MOmw=WARNINGeme THERE WERF y 18, .

152u DISCONTINUITIES wnlCw COULD NOT ME CORRECTED gOR, )
FORMAT ( B0HOwwaiARNINGwwaTHERE WERE DISEONTINUITIES IN rONTIGUUUS.
1 INTEGRATION INTERVALS y

FORMAT (100H0wewlisRNINGeweNO DISCONTINUITIES aRE CORRECTED FOR WHEa
IN THERE ARE LESS TwWAN 4 INTELRATION POINTS )

FORMAT ¢26MOORIGINAL DISCONTINUITIES

FORMAT (25HOREDUCED DISCONTINUITIES )

FORMyT(53H0JJ, JJR, AND JJMAX ARE NOT PROPERLY RELATED, /n
19w0  JJ 8 , 17/
19 JIR &, 17/

199 JJIMax & |, 17/ ”
134HOEXECUTION TERMINATED IN INTGRT )
EnD

SURROUTINE CRUNCH (Y, L, LMaX)
DIMENSION vy

DO 10 x = L, LMAY

Y(K) = Y(K#*1)

LMAX & {MAX w 1

RE TURN

END

SURROUTINE STOP2(N,MESAGE,VaAL)
DIMENSION MESAGEr2a)



- T RRITE (N, ) MESAGE, VAL e T -
$YoP 13 , _
1 FORMATU///) suman § 2040, whakx) /st va st ,iPEIS,7) L
END
!
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